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PREFACE 

TO 

THE THIRD EDITION 

Since the publication of the Second Edition ot this book a good deal of 
work has been done in every branch of the subject with which it deals. In 
the present edition we have endeavoured to embody this new work, and at 
the same time to ])ay due respect to the critics who drt‘w attention to the 
increasing number of its pag(‘S. With the assistance of a slight increase in 
the siVe of the page we have been able to reduce the mimlier of pages by 
one hundred and two ; in addition, th(‘ number of Plat(‘S is increased by 
eight, and eighteen fresh ill iisl rations have been add(‘d to the t(‘xt. Recimt 
researches on the anatomy of menstruation and of the corjuis luteiiin hav(‘ 
been given due prominence both in the text and by way of illustrations. 
The same may be said of Sampson’s investigations, since con(irmed by 
Hailey and others, into the nature of ovarian blood-cysts ; a piec(' of research 
which has led to the addition of “ endometrioma to ovarian pathology 
and in consequence to a r(*setting of th(‘ chapt(‘r on that debatable subjei't 
Adenomyoma. Tn di'aling with tln^ tn^atim^nt of uterine infections <lue 
regard has been paid to th(' work of (hlebrook, Storer, Gordon and others. 
Addition has been made to th(' a(‘coimt of ovarian neophisms, and as r(‘gards' 
the origin of (‘pitlndial growths of the ovary in general we have again 
(‘inphasised the im])ortant work ot ( Joodall. 

Under Dis])lac(‘ments th(‘ previous aocount of th(‘ anatomy of the 
])elvic floor has been slightly modified. 

On the clinical side of the book, room has been found for a short account 
of Diverticulitis. The chapter dealing with cancer of the cervix has been 
coinpletely revised and brought u]) to date. The Methods of Examination 
luW include an account of Tubal Insufflation. The method of employment 
of Diathermy and its uses are discussed in connecdion with th(‘ treatment of 
chronic cervicitis of gonorrhmal origin. 

In the operative section. Myomectomy has been describ(‘d afresh and 
illustrated anew. Vcntrisiispension has b<‘(*n similarly dealt with, whilst a 
few modifications have been made in tin' a(;count of the extended abdominal 
operation of Wertheim. 

We desire once more to ('xpress our thanks to the artists, Mr. Thornton 
Shiells and Mr. J. R. Ford, for their valuable aid. 

TH0MA8 WATTS EDEN. 
CUTHHERT H. J. LOCKYER. 



PREFACE 

'I’O 

THE FIRST EDITION 

In writinfj; this })0()k th(* ()l)jc(*t of lh(‘ Authors has Ix'on to s(‘t forth a c*oin- 
prohonsivo account of th(‘ spcrial diseases of women, and to ke(‘p an evim 
balance betw(‘en the ])athoIogieal and clinical asj)ects of th(‘ work/ This 
balance, at all times difficult to maintain, is, we believ(‘, reached moi‘c 
easily by collaboration b(‘twe(‘n two writers than by th(‘ hand of one alone. 
Whil(‘ it should satisfy the n'quirenumfs of nuxlical studemts of all class(‘s, 
we believe that it will also assist th(‘ practil ioiUT to (‘lu(*idate and to deal 
with his difficult gynaecological (*ascs. 

Thanks to the gcauTosity of our Publishers w(‘ have been able to illustrate 
fully all important fiathological conditions, both in their naked-eye and 
microscopical f(‘atur(‘s. With very few exce])tions thes(‘ illustrations have 
been prepared from material in our own collections, and most of tlu' originals 
are to be seen m the Jjockyer (\)lh‘ction in th(‘ museum of tin* (Glaring (Voss 
Hospital M(‘dical School. Use lias also bixm made of a (‘(udain number 
of the illustrations which appeanxl m a former work on “ (fyiuecology ’ 
written by the senior author. 

Ck)loured j)lates have been fnxdy used wlu're the presentation of colour 
was necessary for clearness of t(‘aching. 

With regard to the pathology of Uhronic Kndometritis and the results 
of Chronic Ovarian Inflammation, c(‘rtain lu'w views ari' advancixl which 
may encounter criticism. We an* ourselves convincixl of their acciiracy, 
and we believe that, when accepted, they will simplify and elucidate subjects 
upon which considerable confusion had hitherto ])r(n^ailed. 

The scope of the work is somewhat wider than that usually allotted to 
Gynaecology. Thus Appendicitis is included in the section dealing with 
Pelvic Infections, for reasons which are set forth in the text and need not b(' 
repeated here. Again, the results of Obstetric Infection are dealt with more 
fully than is usual, and in our opinion this is necessitated by the fact that 
such conditions so frequently come under the care of the gynaecologist. A 
practical knowledge of Obstetrics forms an essential part of the training of a 
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gynaecologist on account of the numerous points at which they ovetla]),. and 
there is no doubt that Gynaecology has suffered in the past from the incur- 
sions of those who are not qualified by training to understand it-s clinical 
problems aright. 

The classification which we have a.dopted will, wo Ixditna', be found to be 
convenient clinically, and to })romot(‘ cleanuNss in ti'aching. Pathological 
classifi(*ations we rejected because th(\y involvi' to a greater* or less extent 
the disassociation of conditions which an' in close clinical ri'lation. We 
therefore decided to apply tin' old Surgical Classification and speak of 
General Gynaecology, Hc'gional Gynaecology, and Ojierative (ivnaecology. 
Under these main divisions anatomical subdivisions have Ix'en adopt('d as 
far as practicabh'. The first division includes Anatomy and Physiology, 
Methods of Examination, Prominent Symptoms, Disorders of I)ev(*lo])ment 
and Function, and Pi'lvic Infeidions We believe it is not inappropriate to 
speak of thesi' siibjeids as conifirising the general asfieit of Gyruecology. 

The Operatic Si'ction could not be madi' to (‘inbrace a full consideration 
of technical details without ex(‘eedmg tin' spaci' within wliich W(‘ desired to 
work. Operating cannot be h'ann'd from books, and \\t‘ bi'lu'vi* that the 
section will be a suiticient guid(‘ for those readers who are accustomed to the 
general routine of niodi'rn surgical work. 

To Messrs. Macmillan the Authors teinh'r their grateful thanks for 
generously allowing tln'in to borrow from the ‘ X(‘w System of Gymecology,’ 
in advance of its appearance', a considi'rabh' numlx'r of illustrations including 
coloured plates. 


THOMAS WATTS EDEN. 

cuthjh:kt h. j. j.oc^kyek. 
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PART 1 

GENElUl. UYNyEOOLOdY 




I'AiiT I: mmm i 


AAATOMY AND PIIYSTOLiHnA DEVELOP- 
BERTY: MENSTREA 
THE MENOPAI SE 

THE ANATOMY AND PHYSIOLOGY OF THE 
FEMALE GENITAL ORGANS 

GENERAL ANATOMY OF THE FEMALE PELVIC CAVITY 

The true pelvic cavity forms the lowest part of the general abdominal or 
peritoneal cavity, and is limited above by the brim of the jielvis, below by 
the pelvic diaphragm. Within this cavityjf^and invested more or less com- 
pletely by the peritoneum, lie the bladder, the uterus, the Fallopian tubes, 
the ovaries, and the upper part of the rectum ; the lowest part of the great 
or gastro-colic omentum, some coils of the ileum, and a loop of the pelvic 
colon also form part of its normal contents. It is further to bo borne in mind 
that in a large proportion of cases the vermiform a])pendix overhangs the 
pelvic brim, and lies in close relation to the right ovary and to the outer 
])art of the right Fallopian tube. Piercing the pelvic diaphragm to open 
upon the perineum are the urethra, the vagina, and the rectal ampulla with 
the anal canal ; these parts lie below the level of the peritoneal reflection, 
and represent respectively the urinary, genital, and intestinal tracts. A 
mesial sagittal section through the normal pelvis shows the general relations 
of the more important organs to one another (Figs. 1 and 2). Immediately 
behfiid the pubes lies the bladder, separated from the bone by a little loose 
and very vascular connective tissue. The urethra appears as a narrow 
channel which runs in its upper one-third directly downwards, and in its 
lower two-thirds curves downwards and forwards to end at the meatus 
urinarius. Behind the bladder lies the uterus ; these organs are separated 
from one another by a reflection of the peritoneum, but below the level of 
this reflection they are united, over a small area, by cellular tissue. The 
vagina runs downwards and forwards to end at the vulva ; it is united by a 
variable amount of cellular tissue to the bladder and urethra in front, and to 
the anterior rectal wall behind. The lower third of the anterior vaginal wall 
is firmly welded to the posterior urethral wall, making the separation of 
these structures difficult. Planes of cellular tissue allow of the easy separa- 
tion by dissection of the structures which they unite to one another ; in 
positions where no cellular tissue is found, separation of the contiguous 
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organs is more difficult and more likely to be attended by injury to the 
parts dealt with. 

Behind the uterus lies a large peritoneal space which in Figure 3 has been 
cleared of its contents — omentum, small intestine, and pelvic colon. This 
space extends backwards to the anterior surface of the sacrum and is in 
relation interiorly with the rectum. Placed between the rectum and the 



Fig. 1. Mesial Sagittal Section through the Pelvis of an Adult 
Nullipara (Poirier). 

utero-vaginal junction in the lowest part of the floor of this space, is a deep 
peritoneal fossa which anatomists call the pouch of Douglas, 

THE MUSCULATURE OF THE PELVIC FLOOR 

To avoid repetition, the detailed account of the anatomy of the pelvic 
floor, including the muscles, will be considered along with the supports 
of the uterus, cervix, and vagina in the section devoted to ‘‘ Displace- 
ments ” (see pp. 507 to 510). 



THE PELVIC PERITONEUM AND CELLULAR TISSUES 

THE PELVIC PERITONEUM AND CELLULAR TISSUE 

Peritoneum. -In a mesial sagittal section {see Figs. 1 and 2) the per 
toneum may be traced from the anterior abdominal wall to the spinal columi 
In Figure 2 the bladder is nearly empty and is seen to lie entirely below tl 
level of the pelvic brim ; the peritoneum is seen coming first into relatio 
with the back of the symphysis pubis, and then, rising gently, is reflecte 



Fig. 2. Mesial Sagittal Section through the Pelvis of an Adult Parous 
Woman (Poirier). Signs of parity are seen in (a) the capacious vagina, (b) the 
enlarged ostium vaginae, (c) the laceration of the anterior part of the perineal 

body. 

over the slightly curved fundus of the bladder to a point where the latter 
comes in contact with the anterior uterine wall. The peritoneum is separated 
from the bladder wall by a loose layer of connective tissue of considerable 
thickness, an arrangement which allows marked alterations to occur in the 
peritoneal relations of this organ when it becomes distended, and conse- 
quently rises upwards into the abdominal cavity proper. By the reflection 
of the peritoneum from the fundus of the bladder upon the uterus a peri- 
toneal fossa or pouch is formed called the utero-vesical pouch ; when the 
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bladder, is completely empty this pouch is wide but shallow ; when the 
bladder becomes distended the pouch is made narrow but deep. 

From the floor of the utero- vesical pouch the peritoneum passes upon the 
anterior uterine wall, and may be traced over the top of this organ and down 
its posterior wall to the floor of the pouch of Douglas, which forms the lowest 
point in the body at which peritoneum is met with. Before reaching this 
level the peritoneum leaves the uterus, and comes into relation with the upper 
i inch of the posterior vaginal wall, a considerable layer of connective tissue 
lying between them. To the wall of the uterus the peritoneum is closely 
united, no cellular tissue being found between them except over a small area 
of the anterior wall (see p. 21). From the floor of the pouch of Douglas the 
peritoneum is reflected upon the rectum investing first the anterior wall 



Fig. 3. The Pelvic Organs seen from above ; from a dissection 
(Charing Cross Hospital Museum). 

O' 

only, and higher up the anterior and both lateral walls ; at the level of the 
third sacral vertebra in the middle line it is reflected from the rectum upon 
the anterior surface of the sacrum, and passing upwards over the sacral 
promontory becomes continuous with the peritoneum covering the posterior 
abdominal wall. Over the whole of this area a considerable layer of cellular 
tissue is found beneath the peritoneum. 

Examination of the pelvic organs from above (Fig. 3) shows that the 
pelvic cavity is roughly divided into an anterior and a posterior compart- 
ment by the uterus and certain structures directly attached to it, viz. the 
broad ligaments with the Fallopian tubes and ovaries, and the infundibulo- 
pelvic folds. These structures together form a curved transverse septum, 
slightly convex in front, slightly concave behind. The peritoneum covering 
the floor of the anterior compartment may be traced transversely from the 
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pelvic brim over the lateral part of the pelvic wall to the side of the bladder, 
and over this organ to the pelvic wall and pelvic brim of the opposite .^ide. 
Across the top of the bladder it forms a loose transverse fold known as the 
transverse vesical fold {see Fig. 3) ; external to the bladder the round ligament 
of the uterus crosses the floor of this compartment diagonally beneath the 
peritoneum to reach the internal abdominal ring. In the middle line the 
floor of this compartment corresponds with the utero-vesical pouch already 
mentioned. This pouch is sometimes bounded laterally by two antero- 
posterior peritoneal folds running from the sides of the uterus to the sides of 



* Fig. 4. The Pelvic Organs ; from a dissection (Charing Cross Hospital 
Museum). The pelvie contents have been divided in mesial sagittal section. 
Note the change of position of the uterus due to distension of the bladder. 

the bladder, and called the utero-vesical ligaments ; they are, however, 
feebly developed and inconstant, and can seldom if ever be recognized during 
operative work. The utero-vesical pouch in normal conditions is only a 
potential space, for uterus and bladder lie in contact with one another. 
When the bladder is moderately distended a pair of shallow lateral fossae 
may be observed, one on each side of the bladder, named the lateral vesical 
pouches or para-vesical fossae. They are roughly divided into anterior and 
posterior segments by the round ligaments of the uterus. 

The posterior compartment is much larger and deeper than the anterior 
{see Figs. 3, 4, and 19) ; in clinical usage this compartment is called the pouch 
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of Douglas, although by the anatomist this name is reserved for the deep 
peritoneal fossa between the rectum and the cervico- vaginal junction. The 
peritoneal floor of this compartment may be traced transversely from the 
pelvic brim down the lateral pelvic wall to the line of origin of the pelvic 
diaphragm, and thence over the sloping pelvic diaphragm to the right utero- 
sacral ligament, clearly discernible as a well-defined fold or ridge running 
backwards and outwards from the uterus to the sacrum (see Figs, 4 and 19). 
Over this fold the peritoneum dips nearly vertically downwards to form the 
anatomical pouch of Douglas, ascends the opposite side to reach the left 
utcro-sacral ligament, and so over the pelvic diaphragm to the opposite lateral 
pelvic wall and pelvic brim. The peritoneum which covers the anterior 
surface of the sacrum is reflected over the sides and anterior surface of the 
rectum, but does not form a complete mesentery ; at the level of the pouch 
of Douglas the anterior surface only of the rectum has a peritoneal covering. 

The posterior compartment is divided by the utero-sacral folds into 
three fossae— the anatomical pouch of Douglas, and the right and left ^para- 
rectal fossae (see Figs. 3 and 4). The right para-rectal fossa is much •more 
capacious than the left in consequence of the latter being largely filled up 
by the pelvic colon and the upper part of the rectum. The mesentery of the 
pelvic colon has an oblique attachment to the posterior wall of the left para- 
rectal fossa. Each para-rectal fossa is bounded in front by the posterior 
surface of the broad ligament, to which is attached the ovary (see Figs. 3, 4, 
and 19). The depth of the pouch of Douglas is variable ; its anterior wall 
usually corresponds to the upper I to | inch of the posterior vaginal wall, 
and its floor is situated about 2| inches above the anus. Its upper limits 
are formed by the utero-sacral ligaments, which when strongly developed 
slightly constrict the entrance to it. Owing to the divergent direction of 
these iigarruu^ts the entrance is wider behind than in front. It is obvious 
that the flour ol pouch of Douglas may be reached with the finger both 
through the vagina and the rectum, a much larger area being accessible 
through the latter canal than through the former (see Fig. 4). Under patho- 
logical conditions the size, position, and relations of this fossa are capable of 
wide alterations. 

Cellular Tissue. The pelvic cellular tissue is continuous with the sub- 
peritoneal cellular tissue of the abdominal cavity ; comparatively thin in 
the upper part of the pelvis, it is most abundant in the pelvic floor, where it 
fills up all the intervals between the viscera, and forms the supporting medium 
for the large number of vessels, nerves, and lymphatics which pass to and 
from them. Anteriorly the pelvic cellular tissue is continuous with the 
subperitoneal cellular tissue of the anterior abdominal wall, laterally with 
that of the iliac fossa ; it communicates with the extra-pelvic cellular tissue 
through the obturator and sacro-sciatic foramina ; investing the round liga- 
ment it is connected, through the inguinal canal, with the subcutaneous fat 
of the labium majus, and through the mesentery of the pelvic colon it becomes 
continuous with the cellular tissue of the general abdominal cavity. It also 
surrounds the ureters, and through these it is connected with the fatty 
capsule of the kidney. Numerous lymphatic glands lie embedded in it, but 
these will be referred to more fully later on. 

The cellular tissue is most abundant in relation to the cervix, where 
it forms the parametrium of Virchow ; on both sides, and in relation to the 
bladder, large masses of cellular tissue are found ; posteriorly between the 
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cervix and the pouch of Douglas it is less abundant. The anterior and* 
posterior surfaces of the uterine body have no cellular-tissue covering, the 
peritoneum resting upon the muscular layer. 

The general distribution and relations will be followed in Fig. 5, from 
which it appears that the cellular tissue is located mainly in relation to the 
posterior pelvic compartment. Around the bladder only a thin layer is 
found, but at the sides of the uterus it is abundant, forming a thick lateral 
wedge of tissue interposed between the bladder and the sacro-sciatic notches. 
From this position the cellular tissue may be traced backwards to the anterior 
surface of the sacrum, which receives a thick covering, the rectum being 
completely surrounded. Anteriorly the cellular tissue is most abundant 



Fig. 5. Horizontal Section through the Pelvis to show the Cellular 
Tissue. It also shows the relation of the openings of the ureter and the 
• urethra at the trigone of the bladder. (Martin.) 

between the bladder and the posterior surface of the pubes. Embedded in 
the lateral masses of cellular tissue lie the ureters with the uterine arteries 
and veins, and the large veins of the pampiniform plexus. 

The pelvic cellular tissue is for the most part a loose non-resistant struc- 
ture, but in certain directions it becomes condensed into strong fibrous 
tissue. This occurs chiefly in relation to the large venous plexuses and 
arteries, where it forms well-defined perivascular sheaths. Both arteries 
and veins are connected up with the internal iliac vessels on the one hand, 
and with the viscera lying in the floor of the pelvis on the other. The peri- 
vascular sheath thus becomes an important element in supporting the uterus 
and the other pelvic organs in their normal position (see also pp. 507 to 510). 
The pelvic course of the ureter lies entirely in the cellular-tissue planes 
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and may bo tracHul from the saoro-iliac synchondrosis, which it roaches in 
company with the ovarian artery, down the lateral jielvic wall to the broad 
ligament ; here it runs at a d(‘(*p level in close ndation to the* posterior layer 
of that lifj^ament up to the jiosterior vaginal wall. Thenc(‘ it passes to the 
base of the bladder in close relation to the cervico-vaginal attachment. It 
is enveloped in cellular tissue throughout, and carries its own nutritive 
vess(‘ls. Th(‘ uterine vessels cross it obliquely in passing from without 
inwards 1o reach the cervix at about the levi*! of the internal os, the artery 
being placed above the ureter {see Fig. 18, j). 24). One or two small lym- 
])hatic glands, which may be found enlarged in operations for cancer of the 
cervix, an* also jiresent in the base of the broad ligament. 

Surgical Anatomy. The jielvic |)(*ritoneal cavity may be reached from 
b(*low, (‘ither through the utero-vesi(*.al pouch, or through the pouch of 
Douglas, by a vaginal incision. In opening the former (anterior colpotomy) 
tli(* first structure to be cut is the anterior vaginal wall; then by blunt 
diss(*ction through the cellular tissue lying between the bladder and the cervix 
tlu* former organ is displaced and the floor of the utero-vesical ])ouch ifiay b(* 
seiz(*d witli forceps and divided. It will be l)orne in mind that in thus dis- 
placing th(* base of th(*. bladder upwards, the ureters which pierce it will also 
b(* carried to a higher level, whereby injury to them may be more easily 
avoided. In ojiening the pouch of Douglas (posterior colpotomy), after ttu* 
vaginal wall has been divided, a layer of cellular tissue of very variable thick- 
ness is encount(*red, and must lie separated by blunt dissection in order to 
r(*ach the peritoneum. No im])ortant viscus is here endangered {sec Fig. 1). 
In a multipara the peritoneum is more easily reached both in front and 
liehirid than in a nullipara, owing to the stretching which results from preg- 
nancy and labour. 

Under {lathological conditions the relations of the anterior and post(‘rior 
peritoneal pouches may undergo great alteration. Thus in prolapse, the 
floors of the utero-vesical pouch and the pouch of Douglas may he outsidi* 
the vulva (.sec Fig. 8‘bl, p. 5142) ; a tumour lying in the pouch of Douglas 
may depress it almost to the level of the anus, and at the same time dis])lac(* 
tlu* uterus forwards towards the pubes. An effusion in one of the lateral 
masses of cellular tissue will displace the uterus to the opposite side. In- 
flammation in any part of the pelvic cellular tissue may pass, by direct con- 
tinuity, all round the pelvic cavity, and also extend to the anterior abdominal 
wall, to the iliac fossa, to the retroperitoneal abdominal cellular tissue, and 
so up to the kidiu'y {see Fig. 116. p. 229) and to the diaphragm ; or it*inay 
pass through the sacro-sciatic foram(*n into the buttock, or through the 
obturator foramen to the front of the thigh. Collections of pus in the pelvis 
may also be evacuated spontaneously into any of the hollow pelvic viscera, 
viz. the bladder, the vagina, or the large intestine. 

THE UTERUS 

General Anatomy and Relations. When isolated from its attachments 
the uterus is seen to be a pyriform or pear-shaped organ consisting of an 
upper broad and a lower narrow portion. The lower portion is called the 
cervix ; the upper portion, the body. The junction of the two is indicated 
u})on the outer surface by a slight constriction known as the isthmus. The 
cervix is cylindrical in shape and measures about 1 inch in length. The body 
is broader above than below and its transverse exceeds its antero-posterior 
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measurement. The broad upper extremity is convex, markedly so in the 
sagittal plane, slightly in the coronal plane. The greatest transverse dia- 
meter of the body lies a little below the top of the uterus, and the part above 
this diameter is distinguished as the f undus. The curved outline of this part 
of the uterus, broad from side to side, is characteristic and is clearly recog- 
nizable by palpation on clinical examination. At the extremities of the 
greatest transverse diameter the Fallopian tubes join the body. This point 
is known as the corfiu or angle of the uterus. Besides the Fallopian tubes 
two other structures are attached to the uterine cornua, viz. the round liga- 
ments and the ovarian ligaments. These three structures are not in the same 
plane but are arranged from above downwards in the order — tube, round 
ligament, ovarian liga- m.... 

me„t ; and from before 
backwards in the order 
-round ligament, Fal- 
lopian tube, ovarian MK/zAf 
ligament {see Fig. 22). 

In a nulliparous woman {/ //ulijljm All 
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terior distinctly convex. ^ 
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The Uterus in Sagittal Section ; post- 
mortem specimens. 


The uterine cavity communicates below with the vagina through an 
aperture in the cervix, called the os externum. Above it is continuous with 
the lumina of the Fallopian tubes, and through these channels the uterus 
communicates with the peritoneal sac. The genital tract — Fallopian tubes, 
uterus and vagina — constitutes a continuous canal which forms a direct 
channel of communication between the surface of the body and the pelvic 
peritoneal cavity, an anatomical arrangement which accounts for the fre- 
quency with which infection of the pelvic peritoneum from without occurs in 
women, femen, such infection is, relatively speaking, of rare occurrence. 

The cervix is divided for descriptive purposes into two parts ; the lower 
part projects into the vagina and is called the 'portio vaginalis, the upper part 
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lies above the cervico- vaginal attachment and is called the supm-vaginal 
cervix. The cervix is approximately cylindrical in shape and through its 
centre runs the cervical canal, a narrow channel with flattened walls, which 
communicates above with the body-cavity through the os internum, and opens 
below into the vagina through the external os. In a nullipara the vaginal 
portion or the portio, as it is commonly called, is shaped like an inverted cone 
upon the apex of which is the os externum, forming a circular or transverse 
aperture. After child-birth the external os is a long, more or less patulous, 
transverse slit (see PI. XVc., p. 366), and often the portio is greatly modified in 
size and shape by laceration and certain resultant changes. The external 
os may then present one or more deep lateral clefts (see Figs. 317 and 318, 
p. 505), or from more numerous tears it may be cut up into several segments 
of unequal size and shape. Over the surface of the portio the vaginal mucosa 
is reflected and is firmly attached to the cervical tissues. The epithelial cover- 



ing of this part of the cervix is therefore the same as that of the vaginal 
walls. In front the cervix is united to the bladder by a layer of loose cellular 
tissue. At the sides it is in contact with the lateral masses of the pelvic 
cellular tissue. 

In a nulliparous woman the length of the whole uterus from fundus 
to os externum is 3 inches, while the length of the cavity is inches. In a 
woman who has borne several children these measurements are usually 
exceeded by | inch or more. The length of the cervix is about 1 inch. The 
uterine wall is thickest at the fundus and thinnest where the cervix joins 
the body, varying from ^ to | inch. The uterus of a nullipara weighs from 
to 2 oz. ; that of a multipara from 2 to 2| oz. 

When the whole uterus is laid open in coronal section its cavity is seen 
to be funnel-shaped (Fig. 8). The cavity of the body is triangular with the 
apex below, the upper angles being prolonged into the Fallopian tubes, the 
lower angle into the cervical canal. In a parous woman it is larger and more 
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roomy than in a nullipara. The cavity of the cervix in a nullipara is spindle- 
shaped on coronal section. In a parous woman, the external os, being per- 
manently widened by child-birth, is much larger than the internal os. Where 
the body-cavity is continued into the cervix there is a narrowing of the 
lumen which forms the os internum. 

When examined in situ the body of the uterus will be seen to incline 
slightly forwards from the cervix so that the axis of the organ forms a curve 
open widely in front, and equal to an obtuse angle of about 160°. In nulli- 
parae this angle is often much more acute and may be reduced even below 
90°, but this modification is in nearly all cases associated with some other 
abnormality, such as deficiency in size (see p. 513). Sometimes the bend is 
backwards instead of forwards. In the foetus the uterine axis forms a straight 


line (see Fig. 20). As a rule 
the uterus is median in position 
in the pelvic cavity. Occasion- 
ally it has a lateral inclination, 
the bo*&y being directed towards 
one side, the cervix towards 
the other. In the erect attitude 
and with the bladder empty, 
the body of the uterus is 
strongly anteverted and lies 
nearly horizontal in the pelvis, 
the fundus being just below 
the level of the upper border 
of the pubes, the os externum 
at the level of the ischial 
spines. Distension of the 
bladder displaces the uterus 
upwards and backwards, carry- 
ing it farther away from the 
abdominal wall. Distension of 



Fig. 8. Normal Uterus of a Nullipara. 


the rectum displaces it upwards uterus has been bisected in coronal section, 

and forwards. Variations of ^he cavity of the body is triangular, that of 
posture, and muscular effort, spindle-shaped, 

also affect its position. In 

bi-manual examination under anaesthesia, the uterus can be freely moved in 
all directions within the pelvis, and the cervix may be drawn down almost 


to the vulva. 


Structure. The mucous membrane lining the cavity of the uterus is called 
endometrium. i In the body (corporeal endometrium) it is smooth, polished, 
and pale yellowish-pink in colour ; with a lens the openings of glands may be 
seen upon it. In the cervix (cervical endometrium) it is thrown into trans- 
verse folds with intervening sulci ; a median ridge runs along the anterior 
and posterior walls (Fig. 8), and at these ridges the transverse folds end. The 
whole arrangement roughly resembles the branchings of a tree, and the 
name arbor vitae was given to it by the old anatomists. The average thick- 
ness of the endometrium in a healthy adult woman is about 2 mm. After 
the climacteric it undergoes shrinkage. 

The endometrium of the body of the uterus has no submucous layer, and 
its glands penetrate into the muscular wall, so that although it can be 
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partial];)^ scraped away, it will not peel off. The structures which make up 
this membrane are (1) epithelium (surface and glandular) ; (2) stroma or 
interstitial tissue ; (3) blood-vessels and lymphatics. Nerve endings have 
not hithert>o been demonstrated. 

The epithelium of the corporeal endometrium consists of a single layer 
of columnar ciliated cells resting on a basement membrane. The cilia are 
said to appear first at puberty and disappear at the climacteric. They 
are seldom observed in pathological conditions. The surface-epithelium 
is invaginated at certain points, and these invaginations extend through 
the whole depth of the stroma and often into the superficial muscular strata. 
They form the glands of the corporeal endometrium. Their cells are of 
moderate height, and the nuclei are unequally placed, being sometimes in the 
centre and sometimes in the basal third of the cell, according to the date in 

the menstrual cycle at which 
the section was taken {see 
p. 81). They therefore 
differ from those of the cfervical 
glands, where the cells arc 
higher and the nuclei lie only 
at the base {see Fig. 13). 

The glands are simple 
tubular structures, vertical in 
their superficial portion, 
slightly wavy, tortuous or 
spiral in the deeper part of 
their course. They are narrow 
where they open on to the 
surface, and become wider in 
the deeper parts, where they 
occasionally branch ; but 
more common than branching 
is invagination of a portion of 
Fio. 9. Normal Uterus of a Parous Woman, the gland-wall into the lumen, 
The uterus has been freed from its attachments SO that on section a small ring 
and bisected in coronal section. appears within a large one {see 

Fig. 11). The cilia of the 
cells may be traced into the upper part of the tubule, but they soon 
disappear and are not seen in the deeper portions. It has long toeen 
taught that the glands of the corporeal endometrium have no basement- 
membrane to their epithelium, but this is not correct. By suitable stain- 
ing methods a basement-membrane can be demonstrated as shown in 
Plate I.<^The cells secrete mucus. The amount of the secretion is very 
scanty, and goblet-cells are not usually found except when the mem- 
brane is inflamed and just before and during menstruation, when the 
mucus is abundant. Mucus therefore forms an important constituent of 
the menstrual fluid. 

The. strorm or interstitial tissue is composed of a network of embryonic 
mesoblastic tissue, in which are cells of irregular shapes and sizes. Their 
nuclei are relatively large, almost filling the cell-body ; they contain one 
or more well-marked nucleoli. The usual shape of a stroma-cell is bluntly 
elliptical, but it may be round or fusiform. There is no definite arrangement 
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Normal ENDOMjyi iiii m (Premenstrual Phase). Stained by Mallory’s 
polychrome ieiu' ))lne. The basement-membrane of the ^land-epithelium 

is stained deej) blue ; <1 h‘ network of colla.izen-lihn-s in iIk- stroma is staiiusl a 
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in the capillaries siaitu'd y(dlow. Note tla* ivrn like ])r()jections into the 
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of the cells beyond the fact that they often aggregate in whorls around the 
gland-tubules and the blood-vessels. They appear to vary according *to 
their position, being larger 
near the surface, where the 
network is more open, and 
smaller nearer the muscle. 

The network supporting the 
cells is composed of collagen- 
fibrils and is best seen in sec- 
tions stained by Mallory’s 
polychrome methylene blue 
(see PI. I.). In addition to 
the above irregular stroma- 
cells, there are others resem- 
bling round lymphocytes (see 
Fig. 12). To these the stroma 
owes •its lymphoid appear- 
ance, and some authorities regard them as young formative connective-tissue 
cells. Whatever their origin they are present in great numbers, and from 
their resemblance to mononuclear and polynuclear leucocytes they make 
the diagnosis of a true inflammatory process difficult. In addition to the 
cells, the collagen-meshes often contain granular material which is probably 
coagulated serum. 


Fig. 10 . The Glands of the Corporeal 
Endometrium (high power), showing a clear 
zone of eell-protoplasm between the basement 
membrane and the nuclei. 


Fig. 11 . Corporeal Endometrium (X 130 ) showing Invagination of the 
Gland -WALLS within the Lumina. A, shows complete invagination of a 
tubule. B. shows an invaginated tubule cut through its tip. Note that all 
the nuclei are basal. 
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Blood-vessels, Wide capillaries, composed of a single layer of endothe- 
lium (see PI. I.), run through the whole thickness of the endometrium ; some 
are placed vertically and may branch, others run a horizontal course. Deep 
in the stroma the vessels may become tortuous. The normal stroma, how- 
ever, contains no vessels with fibromuscular walls. 

As the structure of the corporeal endometrium varies with the menstrual 



Fig. 12. The Stroma of the Cor- 
poreal Endometrium. In the lower 
part of the figure the lymphoid ap- 
pearance of the stroma is well shown. 


Fig. 13. Section through the C»a- 
viCAL Endometrium. Fhe surface- 
epithelium consists of a single layer of 
high palisade cells ; the stroma is less 
cellular and contains much more fibrous 
tissue than that of the uterine body. 


cycle, no single picture can be made to present all its physiological charac- 
teristics, so that for further information on this important structure the 
student is referred to the section dealing with the Anatomy of Menstruation 
(see p. 79). 

The Cervical Endometriuyn. Like that of the body of the uterus this 
membrane consists of a surface-epithelium, with stroma and glands. The 
epithelium consists of a single layer of high palisade epithelial cells (see 
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Fig. 13), and is continuous at the internal os with that investing the cavity 
oi the uterine body. The individual cells are much higher than those of the 
body, and their nuclei are basal, not centrally situated. The investing 
epithelium covers the elevations known as the arbor vitae, and at the external 
os fuses with the squamous epithelium of the 'portio. It is also continuous 
with the epithelium of the glands which lie in great numbers in the stroma. 

The stroma presents a striking contrast to that of the corporeal endome- 
trium, since irT the cervix there is no specialized arrangement required for 
menstruation. The glands do not expand and subside under the influence 
of an ovarian stimulus, and therefore there is no need for a soft expansile 
bed of embryonic tissue to surround them. The stroma, therefore, is com- 
})osed of tissue closely resembling that of the general fibro-muscular wall of 
the cervix into which it insensibly passes (see Fig. 14). 

The cervical glands are much more numerous than those of the body. 
Some are simple, but most are compound racemose structures which ])(m('- 
traic deeply into the fibro-muscular tissue and communicate with the surface 
uj)on which they pour their secretion. Dilatation of the terminal jTortions 
is frequently seen, and these dilated parts may enlarge, forming small ret(‘n- 
tion cysts, visible and palpable upon the surface of the cervix, the so-called 
- Naboth’s ovules (see Fig. 15). Occasionally one of these follicles may be 
found to open upon the surface of the portio. The cervical glands produce 
an abundant secretion which is rich in muci, alkaline in reaction, clear, 
colourless, viscid, and tenacious. 

The point of transition between the palisade epithelium of the cervical 
mucosa and the squamous epithelium covering the portio is found, as already 
stated, at the external os (see Fig. 14). Exceptions may occur in the fmtus, 
for the cylindrical epithelium may spread over the surface of the portio. In 
the adult the same variation may occur in the pathological condition called 
cervical ‘ erosion.’ In some cases, on the other hand, extension of the 
squamous epithelium into the cervical canal has been observed in the adult. 

The Musculature, By far the greater part of the uterine wall consists 
()f ])lain muscle and fibrous tissue. In the body the muscle-fibres are arranged 
in well-defined bundles separated by planes of well-developed fibrous tissue. 
The relative proportions of muscle and fibrous tissue vary with age ; thus 
before puberty the proportion is as 2 to 3 ; after puberty a great relative 
increase of muscle occurs, the proportion being as 3 to 2 (PI. II.) ; after tin* 
climacteric the muscle gradually diminishes until the proportion of 2 to 3 is 
again reached (PI. II.). The high proportion of muscle thus occurs dwing 
the period of sexual activity, when it is required for the control of menstrual 
bleeding, and to form the basis of uterine hypertrophy in pregnancy. 

In the cervix muscular and fibrous tissues are interwoven to form a dense 
reticulum in which indmdual bundles or planes cannot be distinguished. In 
the body the arrangement is more definite. Thus Tandler (as quoted by 
Quain) describes (1) a subserous, (2) a vascular, and (3) a submucous muscle 
layer, but states that these layers arc difficult to separate one from another, 
and in places this is impossible, since they are so much interwoven. The 
best developed is the vascular layer, the arrangement of which is principally 
circular (in rings) (Fig. Ifi). The other two layers are comparatively thin. 

The musculature is best studied in the gravid uterus at term, when the 
fibres haVe increased in length from 1^(7 inch to ^ inch, and to this hyper- 
trophy, hyperplasia, or increase in number, of fibres, is probably added. The 
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subserous lamina (Fig. 16) is then found to consist of a thin superficial sheet 
immediately beneath the peritoneum and of incomplete strata situated more 
deeply. The sheet is formed of longitudinal bands, which pass from the 



cervix upwards anteriorly over the uterine body, and arching over the fundus 
pass downwards on the back of the uterus to become lost on the posterior 
wall of the cervix and in the utero-sacral folds. Laterally, the fibres of this 

2—2 
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muscle-sheet pass into the broad ligaments, where they run on to the round 
ligaments, ovarian ligaments, and Fallopian tubes. According to Bonney, 



this same longitudinal muscle-sheet can be traced downwards in front over 
the cervix to blend with the fibres of the pubo-cervicalis muscle in the mid 
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line and with the transverse cervical (cardinal) ligaments at the sides.^ The 
vascuhr lamina is thickest posteriorly (Fig. 16) ; it also arches over the 
fundus and runs irregularly or in circles around the blood-vessels, the position 
of the vessels corresponding to the submucous areolar tissue of other hollow 
viscera. The svbmucous lamina consists of numerous concentric rings round 
the openings of the Fallopian tube, the widest circles of which meet in the 
middle of the uterus (see legend of Fig. i6), whilst lower down they form 
the sphincters of the os internum and os externum. 

Elastic Tissue. There is very little elastic tissue in the normal nulli- 
parous uterus, but what exists is distributed as follows : (1) a thin lamina 
(elastica interna) in the inner coat of the arteries ; (2) a certain amount in 
the middle coat of the veins ; (3) a certain amount in the form of fine 
fibrils between the muscle-bundles (see PL XIX., p. 377). In cases of bub- 
involution a marked excess of elastic tissue is found, which forms one of the 
most characteristic features of this condition (see PL XVIII., facing p. 377). 

The blood-vessels penetrate all the fibro-muscular planes, but are best 
studied in the vascular lamina, where large arterial and venous channels 
are seen. The arteries run a spiral course, and for their size possess very 
thick walls. In the uterus of adults, vessels are frequently found showing 
well-marked degenerative changes. It is probable that such changes form 
part of the normal process of involution, and being arrested at a certain point, 
become permanent. After the climacteric hyaline degeneration occurs, 
involving all the coats of the arteries (PL ILb). 

The Lymphatics and Nerves. The uterus is abundantly supplied with 
lymphatics and nerves. The former will be considered along with the other 
pelvic lymphatics. The nerves of the uterus come from the sympathetic 
system, through which the organ is brought into intimate relation with the 
central nervous system and also with the other abdominal viscera. 

The Peritoneum. The peritoneal coat of the uterus completely covers 
the fundus and is reflected thence on to the round ligament and Fallopian 
tubes. The anterior and posterior surfaces of the body are completely 
covered with peritoneum, but upon the lateral aspect a considerable part 
has no peritoneal covering. The bare area is roughly triangular in shape 
with the apex above, the base below at the level of the os internum (see 
Fig. 18). The cervix has no peritoneal covering on the front and sides, but 
the posterior surface of the supra- vaginal portion is covered by the peri- 
toneum which passes from the back of the uterus down to the floor of the 
poudi of Douglas (Fig. 19, p. 25). Generally speaking, the peritoneum is 
firmly adherent to the subjacent muscle, but upon the lower part of the 
anterior wall, extending for about | inch above the internal os, there is an 
upward extension of cellular tissue beneath the peritoneum, which allows ol 
its being stripped off the uterine wall. This area indicates the position in 
which the lower uterine segment is developed towards the end oi 
pregnancy. 

The Uterine Attachments. The attachments of the uterus may be 
enumerated as follows : — ' 

(1) The broad ligaments. 

(2) The round ligaments. 

(3) The utero-sacral ligaments. 

^ The pubo-cervical muscle-sheet, as described by Bonney, will be again referred to in the 
section on Prolapse (ate p. 531). 
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, (4) The transverse ligaments of the cervix. 

(5) The cervico-vaginal insertion. 

The Broad Ligaraents. These are double folds or duplications of peri- 
toneum continuous with that covering the uterus, and reflected from it at its 
lateral borders. They are developed from the lateral parts of the urogenital 
or mesonephric folds.^ As seen in the living subject or in the cadaver, they 
form loose lateral folds which run from the uterus outwards and slightly 
backwards to the pelvic brim., When stretched, the broad ligament is 
roughly quadrilateral with upper, outer, lower and inner borders. The 
upper border is free and contains the Fallopian tube between its folds as far 
as the abdominal ostium, which is intra-peritoneal. From this point to the 
pelvic wall the upper border is free and is distinguished as the infundibulo- 
pelvic fold, Developmentally it is the ligamenturn suspensorium ovarii or 
plica mesonephrica diaphragmatic^ {see p. 67), and the ovarian vessels run 
' in the upper one-third of this fold. The outer border is attached to the lateral 
pelvic wall along a line running obliquely from the external iliac vessels 
downwards, forwards and inwards to the pelvic floor. The inner border is 
attached to the sides of the uterus and is reflected on to the vaginal fornices. 
The lower border is short and unequal, the posterior peritoneal fold passing 
to a lower level than the anterior. In the normal position of the uterus th e 
broad ligament is inclined forwards, so that its surfaces are directed, the 
one u])wards and backwards, the other downwards and forwards (see Fig. 18) 

The ovary is attached to the posterior peritoneal layer of the broad liga- 
ment ; from the inner pole of the ovary to the cornu of the uterus runs the 
ligamentmn ovarii proprium, a strong sub-peritoneal band of muscular and 
fibrous tissue (see Fig. 17). The ovarian attachment divides the post(‘rior 
surface of the broad ligament into an upper and a lower portion. The upper 
portion which lies between the Fallopian tube and the ovary is called the 
mesosalpinx ; it is thin, translucent, contains little cellular tissue, and in it 
is found the parovarium (epoophoron) with the beginning of the duct of 
Gartner. The lower part (mesonietrium) is much thicker than the upper 
and widens rapidly as the pelvic floor is approached, so that the base (contains 
a large amount of cellular tissue in which lie vessels and other important 
structures. 

The anterior surface of the broad ligament is shallow and is crossed by 
-the round ligament which runs obliquely beneath the peritoneum from the 
uterine angle to the internal abdominal ring. The peritoneum is reflected 
over the bladder and utero-vesical ligaments to the anterior pelvic Wall. 
The peritoneum forming the posterior surface of the broad ligament descends 
mucli deeper than that on the anterior aspect and is reflected over the 
utero-sacral ligaments and pararectal folds to the posterior pelvic wall ; 
it is also continuous with the peritoneum covering the pouch of Douglas. 

Morphologically the broad ligaments correspond with the mesentery of 
the intestine and are developed in a similar manner. They serve to tether 
the uterus while not impeding its mobility within a certain range. Between 
“the layers of the broad ligament are enclosed a number of important struc- 
tures. In the upper part are found the Fallopian tube, the round ligament, 
the ovarian ligament, the parovarium (epoophoron), branches of the ovarian 
artery, and the anastomotic branch of the uterine artery. In the lower part 
are found the ureter, the uterine vessels, the duct of Gartner, one or two 
small lymphatic glands, and a thick but variable mass of cellular tissue. 
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The relations of these structures are illustrated diagrammatically in 
Figure 18.^ 

The Round Ligaments. These are a pair of slender cordlike structures, 
which arise from the anterior aspect of the uterine cornua and pass at first 
downwards and outwards beneath the anterior peritoneal layer of the broad 
ligament ; then curving forwards and slightly upwards they cross to the--* 
internal abdominal ring. Passing down the inguinal canal they split up 
and become attached to the subcutaneous tissues of the labia majora. The 
peritoneal covering of the round ligament is lax and allows of the ligament 
being freely raised from its bed, so that it can be made use of in various 
surgical procedures. 

The round ligaments are composed almost entirely of plain muscle. 
As seen in the living subject they are lax structures of variable thickness. 
They may in some instances be nearly as thin as a surgical probe ; in others, 



Fia. 17 . The Posterior Aspect of the Broad Ligament. A. Infundibulo- 
pelvic fold (ligamenturn suspensorium ovarii) (Charing Cross Hospital Museum). 

nearly as thick as a lead pencil. The course is curved, and they leave the 
abdominal cavity at a point which may be, and often is, on a plane posterior 
to that of the fundus of the normal anteverted uterus. These anatomical 
points indicate that they play but a subsidiary part as normal uterine 
supports. Developmentally, they are structures corresponding to the 
g^ibernaculum testis in the male (see p. 77). During pregnancy they undergo 
remarkable hypertrophy, from which it may be inferred that they are by no 
means functionless structures.. 

^ The Utero-sacral Ligaments. These structures consist of a duplication 
tf peritoneum containing a variable amount of firm, fibrous tissue inter- 
mingled with some muscle fibres, which are derived from the outer longi- 
tudinal sheet investing the uterus. When divided during operative work 
they are seen to be firmer and stronger than the other ‘ ligaments ’ of the 
uterus (see Fig. 19). They run from the posterior aspect of the sides of the 
cervix at the level of the internal os, backwards to the anterior surface of the 
lower end of the sacrum, the rectum curving upwards over the ligament of 
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the left side. As they run backwards, they diverge slightly from one another. 
They form the upper boundaries of the lateral walls of the pouch of Douglas 
and divide the posterior pelvic compartment into three fossae (see Fip. 2,^, 
and 19). In the living subject they vary j^reatly in thickness, being in some 
cases much better developed than others. They tether the cervix to the 
posterior pelvic wall, and when well developed may offer resistance to 
excessive forward displacement of the cervix. A small branch of the uterine 
artery accompanies each ligament. These ligaments can be palpated through 


Fig. 18. Section through the Broad Ligament about 1 inch outside 
THE Uterine Border (diagrammatic). 1. Fallopian tube. 2. Tubal branch 
of ovarian artery. 3. Parovarian (epoophoritic) tubule. 4. Ovary. 

5. Ovarian artery. 6. Round ligament. 7. Ureter. 8. Uterine veins. 

9. Uterine artery. 10. Bladder. 11. Vagina. 12. Symphysis pubis. 

13. Urethra. 14. Rectum. 

the rectum, and when thickened by inflammatory or other morbid processes 
they will be readily felt.i^ 

The Transverse Ligaments of the Cervix (ligamenta transversales colli or 
ligamenta cardinalio). These structures, described by Mackenrodt, are 
bands of firm, fibrous tissue which form specialized parts of the visceral layer 
of the pelvic fascia. Arising in the neighbourhood of the ischial spines, they 
pass through the pelvic cellular tissue and are attached to the sides of the 
cervix and to the lateral aspects of the vaginal walls. Unlike the other 
uterine ligaments, they have no special peritoneal covering. According to 
some anatomists they form part of the sheaths of the uterine arteries, which'' 
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reach the uterus at about the same level. According to Bonney, these 
structures, termed the cardinal ligaments, are strengthened by muscle- 
fibres continuous with the subserous muscular lanoina of the uterus. This 
author lays particular stress upon the value of this sheet of muscle and 
considers that the central part, which he calls the pubo-cervicalis muscle, 
together with the cardinal ligaments form an anterior “ pelvic shelf ” 
which bears up the bladder. 



Fig. 19 . Showing the Uterus drawn forward and the Ovaries held 

ASIDE IN order TO DEMONSTRATE THE PoUCH OF DoUGLAS AND THE UtERO- 

Sacral Folds, as seen during operation with the patient in the high 

PELVIC POSTURE. 

The CervicO’Vaginal Insertion. The uterus is attached more firmly to 
the vagina than to any other structure. The upper end of the vagina is 
inverted, forming a cup-shaped depression which receives the vaginal portion 
of the cervix. The fibro-muscular tissues of the cervix and vagina are 
intimately blended, and the stratified epithelium of the latter is continued 
over the cervical surface up to the external os. Separation of the cervix 
from the vagina is impossible, except by cutting, as there is no intervening 
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plane of cellular tissue, and the continuity of the two organs is complete. 
This intimate union between vagina and cervix forms the principal support 
of t Ih‘ vaginal tube, but below, in its lower one- third, the vagina is farther 
support(‘d by the fibres of the levatores ani, whilst the upper two-thirds are 
further stabilised by the transverse cervical ligaments (Boiiney). 

The Pelvic Floor. As already stated on page 4, the structures composing 
the pelvic floor and the general supports of the pelvic viscera will be more 
conveniently described in a later section dealing with Displacements (see 
pp. 507 to 510). 

The Uterus at Different Periods of Life. In the foetus at about the seventh 



Fia . 20. Sagittal Section of the Fcetal Pelvis of seven to eight months, 
Development (Charing Cross Hospital Museum). Both uterus and bladder 
extend above the pelvic brim ; the cervix is equal in length to the body of the 
uterus ; the vaginal rugae are very prominent. 

month the uterus lies above the pelvic brim, i.e. at a higher level than in the 
adult. The cervix is about equal to the body in length, and the arrangement 
of the cervical endometrium, known as the arbor vitse, has already appeared. 
The uterine axis is straight and nearly vertical. At puberty the uterus begins 
to grow rapidly, the body more rapidly than the cervix, until the adult pro- 
portion of 2 : 1 have been reached. The angle between the body and the 
cervix has now appeared ; the whole organ has become anteverted and has 
sunk until it lies below the level of the pelvic brim. The proportion of muscle 
in the wall of the uterine body increases greatly, but this is not seen in the 
cervix to the same extent. 

After child-bearing the uterus, as a rule, remains permanently enlarged ; 
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the cervix shows traces of more or less extensive lacerations, and the external 
os is enlarged (see Figs. 317, 318, p. 505). The wall of the organ on section is 
seen to have increased in thickness, both mucous membrane and muscula- 
ture participating in this change. The uterine cavity is also larger than in a 
nullipara (see Fig. 9, p. 14). In the musculature, arteries with thickened 
walls are usually to be found ; sometimes the chief thickening is in the 
intima, and vessels thus affected may become obliterated ; in others the 
media and adventitia are the seat of the thickening. This thickening is due 
to a deposit of hyalin in the fibro-muscular tissue of the vessel-wall. Around 
the vessels the supporting fibrous tissue is largely replaced by elastic tissue 



Fig. 21. The Endometrium after the Climacteric. Multipara, aged 68. 

The mucosa is thin, and many of the glands are dilated, but their epithelium 
* is well preserved. 

which can be demonstrated by Weigert’s elastic-tissue stain (see PL XVIII., 
facing p. 377). 

After the menopause the uterus shrinks in size and in weight. The 
shrinkage is especially evident in the cervix, for the portio usually disappears, 
leaving the os externum as a small aperture flush with the surface of the 
vaginal wall. The endometrium also atrophies (see Fig. 212, p. 362), but 
this process is very slow, and in a woman who has passed the menopause for 
several years a fairly thick endometrium with numerous glands and well- 
formed epithelium may be found (see Fig. 21). Many of the arteries in the 
musculature become obliterated, and patches of calcareous degeneration may 
appear in their coats (PL Il.b, opposite p. 18). Much of the muscle in the 
uterine wall disappears, being replaced by fibrous tissue. 
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THE FALLOPIAN TUBES 

\ Representing morphologically the upper non-united portions of the 
Mullerian duct^, the Fallopian tubes are continuous with the uterus below, 
while the upper ends lie free in the pelvic peritoneal cavity. Each tube is 
attached to the corresponding cornu of the uterus, and measures from 4 to 
4| inches in length. At first it runs horizontally outwards from the uterus, 
then at the junction of its inner and middle thirds, it turns backwards and, 
describing a curve directed upwards, backwards and inwards, it surrounds 
the outer pole of the ovary. In infancy the tube is slightly convoluted, but 
this disappears by the time puberty is reached. For descriptive purposes 
the tube is divided into three portions : the interstitial or uterine portion 



Fig. 22. The Fallopian Tube (Richard). The figure also shows the rela- 
tions of the three structures which are attached to the uterine cornu, viz. the 
ovarian ligament, the Fallopian tube, and the round ligament. O.F., Ovarian 

Fimbria. 

passing through the uterine wall, about \ to | inch in length ; then the 
isthmus, a narrow cylindrical portion corresponding to the inner third (see 
Fig. 22) ; lastly, the ampulla, which corresponds to the curved portion, and 
has the shape of a very narrow funnel gradually widening to its termination. 
The upper free end of the tube forms the abdominal ostium ; around it the 
tube- wall is divided in a digitate manner into a number ol fimbriae (see Fig. 22), 
one of which is longer than the rest, and usually reaches the ovary with its 
tip (ovarian fimbria). The interstitial portion is very narrow, having a 
lumen of 1 mm. in diameter ; the isthmus is somewhat wider, while the 
ampulla gradually enlarges to a diameter of 4 — 5 mm. before reaching the 
abdominal ostium, which opens directly into the peritoneal cavity. 

Structurally the tube consists of an outer peritoneal coat, a middle 
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muscular coat, and a lining of mucous membrane. It lies between the 
layers of the broad ligament, the upper border of which forms its outer coat ;• 
accordingly the floor of the tube, corresponding to about one-sixth of its 
circumference, has no peritoneal covering, but lies in the interval between 
the layers of peritoneum (see Fig. 18). The part uncovered by peritoneum 
is greater in the isthmus than in the ampulla. Beneath the peritoneum is a 
thin layer of highly vascular and loose cellular tissue (the subsefosa), which 
is most abundant along the floor of the tube. 

The muscular wall is thicker in the outer than the inner part of the tube. 
The muscle is non-striated and arranged in three layers : a thin, outer 
longitudinal layer ; a thick, middle circular layer, and an incomplete inner 



Fig. 23 . Transverse Section through the Isthmus of the Fallopian 
• Tube. A, B, C, suggest the situation of the three primitive folds. 

layer, which is also longitudinal and passes into the plicae of the mucosa. 
There is no submucosa, so that the mucous membrane rests directly on the 
muscle. 

The mucous membrane is continuous at one end of the tube with the 
endometrium, at the other with the peritoneum. It consists essentially of 
a single layer of columnar, ciliated epithelium, supported by a very thin layer 
of cellular tissue. There are no glands in the tubal mucosa. The general 
characters of the mucous membrane differ in different parts of the tube, 
but from end to end it is traversed by three well-defined longitudinal folds, 
the first of which develops in the fourth month of foetal life, whilst the 
secondary and tertiary folds are to be found at about the seventh month. 
In the interstitial portion these folds are simple and shallow ; in the isthmus 
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they are more numerous and not simple, but divided {see Fig. 23) ; in the 
ahipulla they form a complex arborescent mass of curling, slender processes, 
known as the ^licce (see Fig. 24), The plicae consist of a central core of finely 

interlaced connective 
tissue containing round 
and spindle cells : there 
are also a few elastic 
fibres and muscle-fibres, 
•^ome of these plicae are 
simple, but the majority 
are compound, and 
some of the latter attain 
a considerable thick- 
ness ; in the intervals 
between them the tube- 
wall is covered with but 
a thin layer of fnucous 
membrane. The lumen 
of this part of the tube 
accordingly consists of 
a complicated system 
of branching channels 
or interstices between 
the plicae, with nume- 
rous cids-de-sac in all 
parts. When the abdo- 
minal end is reached 
the plicae become 
smaller,! mucosa 

covering the fimbria) 
showing comparatively 
few of them. 

The tubal epithelium 
consists of a single layer 
of columnar ciliated 
cells ; the ciliae are best 
developed in the am- 
pullary portion, > and 
their direction of move- 
ment is towards the 
uterus. Some of the 
cells are not ciliated but 
are concerned in the 
production of the tubal 
Fiu. 24. The Ampulla of the Fallopian Tube secretion, which is 
BISECTED. scanty, except in the 

premenstrual phase. 

Under normal conditions there is no tubal haemorrhage during menstruation, 
but under pathological conditions we have found evidence that this may 
occur. 

Occasionally a secondary or accessory abdominal ostium^ surrounded by 
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firnbrk^ may be found upon the dorsal aspect of the ampullary portion 
(m? Fig. 56, p. 69). Occasionally, also, diverticula may be found in the 
same part of the tube, forming short tributaries of the main lumen ; they 
are lined with a plicated mucous membrane, identical with the general 
tubal mucosa. 

The tube is supplied with blood in the greater part of its extent from 
the tubal branches of the ovarian artery ; the innermost part of the isthmus 
is supplied from the anastomotic branch of the uterine artery {see Fig. 48, 
p. 60). The lymphatics pass into the lumbar glands (see p. 64). 

^- ^The continuity of its lumen with the uterine cavity below and the peri- 
toneal cavity above, renders the tube liable to infection from both directions. 
Ascending infection is seen in gonorrha^a and sepsis, the morbid process 
spreading by direct continuity from the endometrium (see PI XL, p. 258). 
l)(‘scending infection may be seen in the case of tubercle (.see p. 270), and 
possibly of malignant disease of the ovary or some other abflominal organ 
(,see }). 57 4 ). Further, direct infection from the bowel or the vermiform apjxui- 
dix may occur when the tube becomes adherent to these organs (.see }). 519). 
These considerations explain the extraordinary frequency with which tlu' 
tubes become the seat of inflammatory changes. Th(‘ anatomical conforma- 
lion of the tubal mucosa favours the retention of infective material, and tin' 
development of the inflammatory process ; the small siz(' of tin' iit(‘rin(‘ 
portion prevents anything like free drainage through th(‘ uterus from taking 
place. The nuni(‘rous interstices between the tubal ])licie, aud the occ'asional 
occurrence of diverticula, may help to explain the ihdention of the f(*rtilizi‘d 
ovum in the tube, which leads to tubal pregnancy. 

THE OVARY 

The ovary is an organ which belongs to the class of ductless glands. It 
is developed from the genital streak which consists of proliferativi' ccclomK; 
(Mitoderm on the median aspect of the mesonephros (p. 66). In a young 
nullipara it is thin and flattened, resembling an almond ; in older woiikmi 
it becomes larger, and more rounded in outline. Untd ovulation begins its 
surface is smooth, later it becomes irregular from ])rotrusion of rip(‘riing 
follicles and retention cysts. vSearring also occurs from repeated riq)tures 
of ripe follicles ; at the climacteric the ovary is often found so much roughenecl 
as to be likened to a peach-stone. Its general shape is oval. In an adult 
woman during the child-bearing pi'riod of life, it varies a good deal in size 
and ? 4 )pearance. When it contains a mature Griiafian foUi(4(‘ it becomes 
larger and more congested. Its normal position is in the pelvic (*.avity, clos(‘ 
to the lateral pelvic wall, where it is in relation in front with the external, 
and behind with the internal, iliac artery. In multipara) it is often found 
at a lower level than this, and may lie upon the floor of the pouch of 
Douglas. 

The ovary is suspended from the back of the broad ligament (see Figs. 19 
and 22) by a linear attachment corresponding to the hilum of the orguiK 
Here the peritoneum ceases and gives place to the proper epithelial covering 
of the ovary, the line of transition being often recognizable to the naked eye 
as the white line of the ovary. To the uterine cornu it is slung by a well- 
developed, somewhat flattened, band of muscle and fibrous tissue, the 
ligamentum ovarii proprium (see Fig. 17). This ligament receives its blood- 
supply from the anastomotic branch of the uterine artery, which runs below 
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it. The ovary has no peritoneal covering, and its attachments are such as 
to allow of a considerable range of mobility. One of the fimbriae of the 
abdominal ostium of the tube— the ovarian fimbria (Fig. 22) — usually 
touches the outer pole of the ovary, but does not afford it support. 

The average size of the ovary in the adult is about If" X 1" X J", but 
healthy ovaries of nearly double this size are not uncommonly encountered. 

The general characters of the ovary are best studied in specimens taken 
at some ^art of the child-bearing period of life (see Fig. 17, and PI. III., 
p. 32). The outer surface is generally smooth and polished ; not infrequently 
one or several small translucent cysts may be seen to protrude slightly from 
the surface ; these are retention cysts formed by non-dehiscence or de- 
generation of Graafian follicles. A recent corpus luteum may appear as a 
dark plum-coloured protrusion occupying a considerable area of the ovarian 
surface. 

When the ovary is bisected the cut surface is roughly oval in shape, 
the attached border (hilum) being straight. The gland is usually divided 



Fig. 25. The Geem-epithelium of the Ovary in the Adult, and the 
SUBJACENT Tunica Albuginea thickened by Chronic Inflammation (high 

power). 

for descriptive purposes into three areas : (a) the cortex ; (b) the medulla ; 
(c) the hilum. The cortex is the superficial area, crescentic in shape, form- 
ing the peripheral part of the gland. Immediately beneath the epithe- 
lial covering lies a layer of condensed fibrous tissue, often visible to thee naked 
eye as a pale line, representing the tunica albuginea. The cortex contains the 
Graafian follicles, and is, therefore, physiologically the most important part 
of the gland ; morphologically it is distinguished as the oophoron (egg-bearer). 
The medulla lies within the cortex, and is continuous with the hilum. It 
contains plain muscle, fibrous tissue, nerves, blood-vessels, lymphatics, 
traces of the medullary rays and of the reie ovarii, structures which are well 
developed in some animals, and which will be referred to later. The hilum 
attaches the ovary to the broad ligament ; through it pass the structures 
already mentioned as found in the medulla. Upon the surface of the hilum 
is found the ‘ white line ’ of transition from peritoneum to ovarian epithelium 
already referred to. 

The blood-supply is from the ovarian artery, which runs to the ovary 
along the outer free edge of the broad ligament, or infundibulo-pelvic fold. 
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The vessels all enter at the hiliim. The lymphatics drain into the lumbar 
chain of glands on the sides of the spinal column {see [>. ()<1). 

The nerve-supply of the ovary has been the subject of some dispute, 
but certain points are now debnitely settled. The lu'rves arise from th(' 
sympathetic and enter at the hilum with the blood-V(‘ssels, being arranged 
in definite bundles. Within the ovary they break up into thret* sets of 
fibres. One set, vascular fibres, accompanies the vessels and is very nume- 
rous, forming a network around them. Another set proceeds direct to the 
io\Yic\c^,follmdar fibres, and is disposed concentrically around them, but does 
not penetrate further than the theca interna. The third set is distributed 
in the interstitial tissues — interstitial jihres^ and groups of small (*ells, r(‘sem- 
bling ganglion cells, are found near them. The function of th(‘ ovarian 
nerves is, probably, in the main vasomotor (Abel and McTlroy). 

Histology. The surface 

of the ovary is covered su/tFAc a of o\>'ARy 

with a single layer of caibical ^ j S 

epithelium, the qerm-epi- /L / 

thelvum {see Fig. 25). ("are- ^ () > 

fill preparation of the tissue \ 
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At times there are found in the hilum small nn|)erlcct tubules lined 
with low cubical epifheliiim, often known as the conh oj holhkrr or trie 
ovarii. These tubules were long regarded as relics of the embryonic tubules 
of the Wolffian body, but according to Goodall they are derivatives ot the 
embryonic entoderm of the genital streak. The diagram forming 
is intemled to be explanatory of the latter view ; it is to be noted that 
acceptance of such a theory excludes the possibility ot Wolffian cysts being 
formed within the hilum of the ovary (see p. 597).'^ 

I Kor further cons.dcrat.en of this subject the student is referred to ^ (toodall, 

•‘The Origin of Kpithelial Tumours of the Ovary.” Fn„eedn,g« Hoy. .So, AM (Ob-tet. 
Section), Vol. XIII., pp. 63-95. ^ 
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The cortex contains the essential elements of the ovary, the Graafian 
follicles ; they lie embedded in a stroma, and have special characters. The 
number of Graafian follicles present in the ovary of a foetus at term has been 
estimated at 10,000. Post-natal formation of follicles never occurs. The 
stroma is highly cellular ; only in two portions, viz. beneath the germ- 
epithelium and along the lines of the vessels, are connective-tissue fibres to 
be found. The remainder of the cortex is not fibrillar, but consists of an 
aggregation of cells, some round, some fusiform, others polygonal, many 
of which show delicate processes. They contain large, round or oval nuclei, 
and are to be regarded as modified connective-tissue cells. Their varied 
characters must be borne in mind in connection with the microscopical 
detection of inflammatory processes and certain new growths. 



In lower mammals the interstitial (stroma) cells of the ovary are much 
larger and more numerous than in the human ovary, and they are probably 
of considerable physiological importance. 

The cortex is divisible into four layers. Externally is the layer of cap- 
sular epithelial cells ; underneath this comes the tunica albuginea ; the third 
layer contains the primordial follicles, which are very irregularly arranged 
and exist in large numbers even in the adult ; this gradually merges into the 
fourth layer, which contains the older follicles, some being visible to the 
naked eye. ^ 

The Graafian Follicle. The structure of the Graafian follicle will be best 
understood by tracing its development from a primordial follicle through 
the process of maturation up to the formation and retrogression of the 
corpus luteum. 

Primordial follicles are formed at an early period of embryonic life by 


Fig. 27. The Cortex of the Ovary of a Child (Stevens), showing the cap- 
sular epithelium, and the numerous primordial follicles, containing egg-cells. 
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the downward growth of small processes from the germ-epithelium into the 
underlying mesoblast-cells. These processes are attacked by the mesoblasl- 
cells and cut up into small portions, known ^s egg-nests. These again in turn 
become further broken up, until finally a large number of structures appear, 
each of which consists of (1) a large central cell, the oocyte, or egg-cell ; (2) a 
single layer of flattened epithelial cells surrounding it ; (3) outside this a 
condensed layer of mesoblast-cells, which forms a rough capsule. This is 
the primordial follicle. Figures 27 and 28 show that at this stage the follicle, 
which is not visible to the naked eye, contains no fluid and is not separated 
from the stroma by any clear space. The egg-protoplasm of the primordial 
follicle has no cell-membrane, it is quite naked and shows a fine network on a 
clear ground-substance. The egg- nude us, however, has a definite membrane 
and contains an eccentric nucleolus. Occasionally two egg-cells are found 



Fig. 28. The Cortex of the Ovary of an Adult, showing two primordial 
* follicles, containing egg-cells. The stroma is highly cellular. 

in a single follicle. In the foetal ovary none but primordial follicles are 
found. The primordial follicles lie immediately under the capsular epithe- 
lium, never in the medulla. 

By the thirty-sixth week of intrauterine life, liquefaction begins to occur 
in them, and peripherally they become differentiated from the surrounding 
stroma by a capsule. The liquefaction results in the formation of a thin 
serous fluid containing albumen : it is called liquor folliculi. 

Follicles such as the above are present in large numbers after puberty. 
The majority remain dormant, but some of them undergo a further process 
of maturation, ending in rupture, and upon this depends the important 
function of ovulation. Mature follicles are seldom found until after puberty ; 
certainly no corpora lutea have ever been found before this age. It follows 

3—2 
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Fio. 29, Graafian Follicle from the Ovary of an Adult. The large 
clear cell, a, is the egg-cell ; the central space is occupied by liquor folliculi. 
At h is seen the double layer of cells forming the membrana granulosa. The 
shrinkage from the wall of the follicle is the result of hardening the tissue. 
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from what has been said that only in the adult ovary are all three kinds of 
follicles to be observed. 

As a rule, a single Graafian follicle ripens in one ovary at intervals of“ 
about four weeks. The physiological bearings of this periodic process will 
be again referred to in connection with the theories of menstruation (p. 87). 
Occasionally two follicles ripen simultaneously, either in the same or, it may 
be, one in each ovary. 

The Process of Matur ation. Starting with the dormant follicle the 


stigma 



Fig. 31 . Ripening Graafian Follicle (later stage) protruding upon 
THE Surface of the Ovary (Bumm). The dis(;us proligerus is approaching 

the stigma. 


details of the ripening pr ocess are as follows : the central or egg-cell in- 
creases in size, and a uniform strong capsule, showing fine radial striation, 
called the zone pellucida,, is developed around it (see Fig. 30). The zona 
pellucida is divided from the protoplasm of the egg-cell by the perivitelline 
space, in which the egg-cell is free to move. The originally central nucleus 
is now pushed more and more towards the surface of the egg-cell by the 
development of its cytoplasm. The nucleolus is said to show amoeboid 
movement. The cells derived from the follicular epithelium proliferate 
freely, forming, at first, a wall of many cell-layers, and later a solid mass of 
closely packed cells surrounding the egg-cell. As previously stated, lique- 
fg^ction takes place among these cells, and an eccentric cavity filled with 
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fLuid is produced {ses Fig. 30). The effect of this change is to divide the cells 
into two portions : (1) a cluster of protecting cells immediately surrounding 
the egg-cell so that it never comes into contact with the liquor folliculi, distin- 
guivshed as the discus proligerus {see Fig. 31) ; (2) a stratified layer lining the 
wall of the follicle, called the membrana granulosa. An inter-cellular net- 
work has been traced from the cells of the discus to the radial strise of the 



zona pellucida, and this is 
thought to be concerned with 
the nutrition of the egg-cell. 

The follicle now increases 
greatly in size, and the quan- 
tity of fluid it contains also 
rapidly increases. Around the 
follicle is now formed a cap- 
sule consisting of two layers, 
the outer called theca externa or 
tunica fibrosa ; the inner, theca 
interna or tunica vasculosa. 
This capsule, which is apparent 
at the thirty-sixth week of in- 
trauterine life, is formed from 
condensation of the ovarian 
stroma, which lies in contact 
with the follicular epithelium. 

The next stage in follicular 
development is the prolifera- 
tion of the cells of the theca 
interna and extreme conges- 
tion of this vascular coat. The 
thecal cells increase not only 
in number but in size, and 
will be referred to later on as 
theca-lutein or para-lutein 
cells. Meanwhile the follicle 


Fig. 32. Youj^g Cokpus Luteum (after 
W. Shaw), showing (A) large polyhedral true 
lutein cells developing from (B) the granulosa 
cells. These largo cells become yellow in 
colour due to a fatty or Jipoid yellow pigment 
called “lutein” being deposited within them. 


is enlarging by increase in the 
liquor folliculi due to tran- 
sudation from the hyperaemic 
thecal vessels. It also 
approaching the surface of the 
cortex, and during this migra- 
tion the site of attachment of 


the discus proligerus with the egg-cell changes its position, inclining more and 
more towards the point of future rupture, a pale transparent spot known as 
the stigma (see Fig. 31). At the time of rupture the ovum and liquor escape 
and the cavity collapses ; it does not fill with blood at this stage (W. Shaw). 
Subsequent events after rupture may be included under a description of — 
The Corpus Luteum. The ripening follicle from the moment of rupture 
may be termed an early corpus luteum. At this time the follicle is lined 
with granulosa cells outside, which are (1) a capillary network, (2) a zone of 
granular epithelioid cells — the theca-lutein cells — which have their origin from 
the theca interna. The next stage in maturation consists in the transforma- 
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tion of the granulosa-cells into the large polyhedral “ true ” lutein cells 
(see Fig. 32), and these make up almost the entire bulk of the mature follicle. 
The relationship of these largi^ granulosa-lutein cells to the theca-cells can 
be seen in Plate IV. It will be noticed that the theca-cells during their 
proliferation have formed tufts or spurs which project into the lumen of the 
follicle, and these have come to lie as septa between the columns of granulosa- 
lutein cells which are proliferating at the same time. Thus both types of 
lutein cell will be found in the convolutions, but the contribution from the 
smaller para- or theca-lutein cells is very scanty, nearly the whole of the cavity 
being occupied by the large true ” lutein cells derived from the granulosa. 

Wilfred Shaw describes the early corpora lutea as tiny structures too 
small in fact to be detected except by means of microscopic examination 



Fig. 33. Organizing Corpus Luteum- (after Wilfrid Shaw), showing a wide 
zone of granulosa (true) lutein cells. 

of sei^ial sections. Shaw’s earliest specimen was obtained within a day oi 
two of rupture (between the fourteenth and seventeenth days after the com- 
mencement of the last period) ; in this specimen the granulosa-lutein cells - 
true lutein cells— were still proliferating (Fig. 32), showing that the egg-cel 
had only recently escaped. By the nineteenth day after the commencemeni 
of the last period the proliferation of the true lutein cells will have reached itf 
maximum (Shaw), producing a body which is greyish -yellow in coloiu' am 
which consists of (1) a small cavity lined by (2) a convoluted zone of larg( 
clear polyhedral cells, which are invested by (3) a capillary network anc 
by (4) a zone of theca-lutein cells derived from the internal vascular coat o 
the capsule (see Fig. 33). 

As stated above, nearly the whole of the corpus luteum is made up o 
the convolutions of true lutein cells, the thecal cells forming but a thin peri 
pheral zone which projects into and helps to form the convolutions. Some 
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whilst there seems no donbt whatever that the menstru;i l and reproductive 
functions are controlled by the large “ true ” lutein cells, which are derived 
from the granulosa cells and which make up the bidk of a corpus luteum. 



Fig. 35. Coupus Lutfaim as seen within 14 days of Fertilization {see 

Plate 111). 

The Ovary at Different Periods of Life. It has already been indicated 
that the structure of the ovary varies at different periods of life. Thus in 
childhood the organ is smooth, solid, about the size of an unshelled almond, 



Fig. 36. Retrogressive Corpus Luteum containing a Small Blood-clot. 

and on microscopic examination is seen to contain a great number of 
primordial follicles with some complete, and a few imperfectly ripened ones ; 
but, as Stevens has shown, rupture of these follicles does not occur. In 
advlt life the ovary is larger, pinkish in colour, often contains several small 
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cysts which bulge upon its surface, and microscopically presents large 
numbers of complete follicles in various stages of the ripening process, in 
addition to recent or old corpora lutea. The stroma is highly cellular. In 
advancing age the ovary is smaller than at any other period, hard in consist- 
ence, white and shrivelled ; on microscopic examination no follicles can be 
found in it, but hyaline areas representing old corpora albicantia (Fig. 34), 
and known as corpora restiformia, together with the remains of atresic follicles 
such as the corpus candicans and corpus fibrosum, may be seen ; the stroma 
consists largely of well-formed, wavy fibrous tissue, and the arteries show 
either thickening of their walls or complete obliteration from endarteritis. 



Fig. 37. The Ovary of a Woman of 56 Years. A, Cortex. B, Medulla. 

The Graafian follicles have entirely disappeared. The cortex contains a large 
proportion of fibrous tissue. The capsular epithelium is flattened instead of 

being cubical. 

The capsular epithelium can sometimes be demonstrated even in old women ; 
the cells are then nearly flat instead of cubical {see Fig. 37). 

The Epodphoron or Parovarium. The parovarium or organ of Rosen- 
miiller is a vestigial structure situated between the layers of the upper part 
of the broad ligaments, usually named the mesosalpinx. It corresponds to 
the epididymis and the vas deferens in the male, and represents the remains 
of the cranial segment of the mesonephros from which the Wolffian body and 
its duct are developed. In the broad ligament of an adult woman it can 
readily be seen with the naked eye by separating tube- and ovary from one 
another, and allowing a good light to pass through the translucent meso- 
salpinx (see Fig. 38). In the child it is ill-formed, but grows steadily there- 
after, until in middle life it reaches its highest point of development. It 
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consists of a varying number of vertical tubules (usually twelve) which 
appear as blind extremities near the hilum of the ovary, ascend towards tke 
tube and then fuse with a larger horizontal tubule running at right angles 
to them. The outer end of the latter tubule is blind and sometimes di \ i(l(‘s 
into several branches which are named KohelTs tubes ; the iimer part passing 
towards the uterus bends downwards, and running between the layers of the 
broad ligament reaches the vaginal fornices and may sometimes be traced 
along the anterior vaginal wall as far as the vulva. This long tube is the 
homologue of the vas deferens, and is named Gartner’s duct. 

The wall of the epoophoritic or parovarian tubules consists of plain muscle, 
and a distinct lumen lined by columnar, ciliated epithelium persists (see 
Fig. 39). Cystic dilatations are not infrequently seen in the adult. The 
vertical and horizontal tubules of the parovarium proper can almost 
invariably be found ; the downward prolongation forming Gartner’s duct 
is often absent. Attached to the mesosalpinx below the abdominal ostium 



Fig. 38. '1'he Fpoophoron or Parovarium (Organ of RosenmIjller) 
EXPOSED BY Dissection of the Mesosalpinx. 

of the tube is usually found a small pediculated cyst the size of a pea — the 
HydMid of Morgagni (Fig. 38). It represents a degenerate, dropsical, tubal 
fimbjia, and is therefore pronephric in origin (see p. 69). 

THE FUNCTIONS OP THE OVARY 

The outstanding function of the ovary is that of ovulation ; the process 
includes the storage of ova in a condition of latency, the ripening of th( 
protective Graafian follicles, leading to their rupture, and the cbnsequenl 
discharge of the ova into the peritoneal cavity. Upon this function depends 
the occurrence of gestation and the continuance of the species : it is there 
fore one of the most important functions of the body. The histology of th( 
maturation and dehiscence of the follicles, and the subsequent repair of injur] 
to the tissues, has already been described. The formation of the corpiii 
luteum is, however, something much more important than a reparativi 
process ; lutein cells are elements as strongly characteristic of the ovary ai 
are Graafian follicles, for they occur in no other organ and their presence 
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suffices for the recognition of the tissues in which they are found as ovarian 
dissue. The corpus luteum is only formed during the sexually mature 
period of life, and it is closely correlated with the process of menstruation 
as well as that of reproduction. 

It may be regarded as proved that the discharge of the egg-cell occurs 
at about the fourteenth to the seventeenth day of the menstrual cycle, the 
calculation being made from the first day of the previous menstrual period. 
From the seventeenth to the twenty-seventh day of the menstrual cycle the 
corpus luteum is active, ^e characteristic lutein cells being developed and 
maintained in large numbers. During the same part of the cycle the endo- 
metrium is undergoing the active changes which have been previously described 



I'lG. 39. The Normal Epoophoron or Parovarium in Transverse Section 
X 105. Note the thickness of the muscular walls of the tubules. 

as those of the pre-menstrual phase (pro-costrus). It may be assumed that 
these and other co-incident changes in the uterus are induced by a hormone 
produced by the active corpus luteum. If fertilisation has not taken place 
the corpus luteum undergoes involution and begins to show degenerative 
changes about the twenty-seventh day ; following this, within a period of 
forty-eight hours, the endometrium undergoes necrotic changes which result 
in. menstrual haDmorrhage and exfoliation. These necrotic changes in the 
endometrium may conceivably be brought about either by the cessation of 
production of the activating hormone, or by the production in the involuting 
corpus luteum of an antagonist which overcomes the activating principle 
and directly induces the tu'crosis. On tin* other hand, if ha tilizat ion does 
occur both the corpus luteum and the endometrium continue their active 
development, resulting in an increase in size of the former, and in the trans- 
formation of the pre-menstrual endometrium into the decidua of pregnancy. 
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Further, there is now abundant experimental and clinical proof that if 
the influence of the corpus luteum is withdrawn by excision or destruction 
ill the early months of pregnancy the developing i^pregnaiicy ovum will 
perish and be thrown off. The earliest observation of this kind was made 
in 1911 by Fraenkel, who, experimenting with pregnant rabbits, found that 
after destruction of the corpus luteum by ignipuncture, abortion almost 
invariably followed. His observations have been repeated and amplified 
by Whitehouse and other workers. 

The controlling influence upon pregnancy which the corpus luteum has 
thus been proved to possess has given rise to the hypothesis that menstrua- 
tion should be regarded biologically as the abortion of a “ false pregnancy.” 
Certain animals, ejj., bitches, after a jieriod of heat whicli has not led to 
impregnation, manifest many of the symptoms of pregnancy such as 
mammary activity and abdominal enlarg(‘ment, which terminate in a kind 
of false labour ; it would appear that in these instances a condition of “ false 
pregnancy ” definitely arises. 

kSo far the functions of the corpus luteum can be clearly (h'fined. There 
is also evidence, although it is not so conclusive, that the corpus luteum 
secretes a third hormone the function of which is to activate the*pituitary 
body. At the same time the passage of th(‘ increasinl ])ituitary secretion into 
the circulation is inhibited and storage occurs. The result of the storage is 
that when the end of pregnancy is reached and the corpus luteum of preg- 
nancy begins to involute, there is a fiee liberation of pituitary se(‘retion which 
comes to be present in the circulation in relative excess, and to this excess are 
attributed, firstly, the activation of the uterine muscle which results in labour, 
and secondly, the activation of the mammary glands which results in the 
engorgement of these glands, that is characteristic of the early puerperium. 

Hypotheses sucii as these could obviously only be put to direct test if 
the active principles were isolated and prepared m a form suitable for 
experimental work. 

A certain amount of progress can now be recorded in this direction. An 
extract cajiable of producing “ (cstrus ’’ in mice, rats, and guinea-pigs, was 
first isolated in 1922 by Allen and Doisy. Subser|uent work has shown that 
this principle exists not only in the corpus luteum, but also in the Graafian 
follicles and in the ovarian stroma. It may be that this principle is present 
in relatively greater strength in the developing corjuis luteum than in any 
other ovarian element, but this point is as yet unproved. From the corpus 
luteuiji has also been prepared (although only m an impure state) an 
antagonistic principle which is (*apabl(' of inhibiting the occurrence of 
oestrus in the animals mentioned above. (Parkes.) It would, therefore, 
appear that the corpus luteum, when in its developing stage, jiroduces 
an activating hormone, and when in its involuting stage it produces 
an inhibiting princuple, these two being direct antagonists to one another. 
It will, perhaps, be possible to demonstrate the truth of this view by pre- 
paring separate extracts from the corpus luteum : (a) in the developing 
phase, (b) in the involuting phase of its life-cycle. It would appear that 
this has not yet been done. 

It must not be assumed that the production of the internal ovarian 
secretion is the function solely of the corpus luteum. The oestrus-producing 
hormone is present in the Graafian follicles and in the ovarian stroma. 
It has also been detected in the placenta. There is a certain amount of 
evidence also that the hormone which activates the pituitary body may be 
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produced elsewhere than in the corpus luteum. It is at any rate highly 
p'robable that the hormone produced by the ovary in the ‘‘ follicular ’’ phase of 
its activity, in which the Graafian follicle is maturing, may be quite different 
from that produced in the “luteal” phase, i.e., during the development 
and subsequent involution of the corpus luteum. This is the probable 
explanation of the striking experimental observation that an immediate 
liberation of pituitary secretion may be produced in a pregnant animal by 
the injection of an “ ovarian extract,” presumably prepared during the 
follicular phase. 

Effects of Removal of both Ovaries. These effects have been studied 
chiefly in rabbits and guinea-pigs, also to a less extent in cows, cats, dogs, 
and monkeys ; they differ somewhat in different species, and also in indi- 
viduals of the same species, but they may be generally stated as follows : 
As regards the local effects, the animals cease to go into heat periodically, 
or to show the periodic prooestrus (rut) ; the uterus undergoes well-marked 
atrophy, which affects chiefly the muscular coats, and to a less extent the 
endometrial glands ; the cylindrical epithelium, however, persists. The 
mammae also undergo atrophy in most animals. If the ovaries are removed 
during pregnancy there is a marked tendency to abortion in some animals 
(rabbits). In addition it is generally agreed that there is a distinct tendency 
to the excessive formation of adipose tissue. 

If the experiment is performed upon young animals (before puberty) 
the genital organs tend to retain the infantile type, and there is a tendency 
to overgrowth of the skeleton and of the adipose tissue of the body generally, 
the animals becoming abnormally large and abnormally fat. 

As regards the effects upon the other endocrine glands, the experimental 
work is still incomplete. Fairly definite results have been obtained in respect 
of the thyroid and the pituitary ; in connection with the adrenals, the thymus 
and the pineal gland, the work is less conclusive. 

Thyroid, An enormous increase of colloid takes place, the staining 
reactions of which are not the same as those found in other enlargements, 
such as that which accompanies pregnancy and exophthalmic goitre. These 
changes are more marked in rodents than in carnivora. 

Pituitary. Blair Bell claims to have observed indications of increased 
activity, e.g. an increase of the eosinophile cells in the pars anterior and pars 
intermedia. Certain facts which have been observed by Marshall and 
Dixon in studying the interactions of endocrine secretions appear to show that 
the “ active ” ovary, i.e. one containing a corpus luteum, is able to mhibit 
the passage of pituitary secretion into the blood-stream. During pregnancy 
the pituitary is therefore temporarily put out of action under the influence 
of the large corpus luteum of pregnancy. It is reasonable to suppose that 
removal of the ovaries in young animals may cause some increase in the 
pituitary in consequence of the removal of a normal antagonistic force. 
There is also experimental evidence which suggests that the ovary may produce 
a stimulating as well as an inhibitory action on the pituitary [vide supra). 

Clinical observation of the results of the operative removal of both 
ovaries in women of sexually mature age confirms the experimental findings 
in several important points. First, complete amenorrhoea and sterility 
invariably occur if the removal of the ovaries has been complete. Apparent 
exceptions have been from time to time recorded, and some of these have 
ultimately been explained by the discovery that a piece of ovarian tissue 
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remained, due either to the operation having been incomplete, or to the exist- 
ence of accessory ovarian tissue in an abnormal situation. In all probability, 
the same explanation holds good for all such cases. A minute portion of 
ovarian tissue remaining suffices to keep up the menstrual function for a 
time. Secondly, atrophy of the uterus occurs, although this result appears 
bo ensue much more slowly than in animals. Thirdly, there is often, although 
not always, a marked tendency to the excessive formation of adipose tissue ; 
but as in animals so in women, this change differs considerably in degree in 
different individuals. 

The Results of Ovarian Grafting. Numerous observations have now 
been made, both experimentally and clinically, upon this subject, and the 
results are definite and uniform. The graft is made preferably with a 
portion of the ovary of the same individual {autoflastic graft) ; it may be 
made, however, with the ovary of another of the same specie s {heteroplastic 
graft) ; experiments with the ovary of a different species have been negative. 
A thin slice of tissue should be used, and it should be imbedded in the most 
vascular site available. In animals the subperitoiieal tissue and the abdo- 
minal wall have been largely used ; in women the muscular layer of the 
parieties has been usually employed. A secondary blood-supply is rapidly 
formed which maintains the nutrition of the grafts ; nutrition in this arti- 
ficial position is, however, defective, and degenerative changes occur which 
ultimately destroy the ovarian tissue. The Graafian follicles are first 
affected, they become cystic, and their epithelium degenerates ; in rabbits 
the interstitial cells, which are numerous and important, persist much longer 
than the follicles. That the grafts are functionally active is shown by a 
series of facts which have been demonstrated by various observers. Thus 
pregnancy has occurred both in animal experiments and in women (Morris) ; 
this is, of course, only possible when the site of the graft permits of the 
passage of the liberated ovum into the peritoneal cavity. Ovulation has 
been demonstrated in rabbits, and it has been shown that the uterus does 
not undergo atrophy as is usually the case after oophorectomy. In animals 
previously castrated, ovarian grafts may arrest uterine and mammary 
atrophy, and even cause these organs again to increase in size, while in cas- 
trated monkeys recurrence of the procBstrum has been similarly induced. 
Clinically it has been shown that ovarian grafts diminish the severity of the 
climacteric symptoms after oophorectomy, especially if the uterus has been 
left so that menstruation may continue (Tulfier). When the uterus has been 
remowed as well, grafting has not much effect upon climacteric phenomena, 
which fact appears to indicate that these are due as much to the cessation of 
menstruation as to loss of the internal ovarian secretion. 

The existence of an internal ovarian secretion is to be regarded as a 
well-established physiological fact. It controls menstruation and gesta- 
tion, promotes the secondary development (i.e. after puberty) of the 
other sexual organs and maintains them in a state of functional activity, 
influences the general metabolism of the body in certain definite directions, 
and is also probably correlated in its activities with the internal secretion 
of certain other members of the class of endocrine glands. 

THE VAGINA 

The vagina forms the lowest segment of the genital canal and extends 
from the vaginal portion of the cervix to the vulva. Normally its anterioi 
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and posterior walls fall in and come in contact with one another, so that the 
lumen is represented by a transverse slit wider at the sides than in the 
middle. When distended it becomes roughly cylindrical. The general 
direction of the vagina is from above downwards and forwards, with a slight 
anterior concavity. The posterior wall is accordingly rather longer than the 
anterior- -4 inches and 3 inches respectively. The vagina is surrounded by 
a vascular connective-tissue sheath (which contains some plain muscle fibre, 
also vide infra), which is thicker in a nulliparous than in a parous woman. 
The upper extremity of the vagina, being closed by the cervico-vaginal 
junction, is often called the roof. It is partly inverted by the cervix, which 
projects into the centre of the canal. Round the cervix the vaginal walls 
are arched, i,e., concave, and four sections are distinguished, called respec- 
tively the anterior, posterior, right and left vagiml fornices. Of these, the 
posterior is the deepest and most capacious. The anterior is the shallowest, 
the lateral fornices being intermediate in depth. Immediately behind and 
above the posterior fornix lies the pouch of Douglas. Immediately above 
the anterior fornix lies the bladder (^>cc Figs. 1 and 2). The lateral fornices 
are in contact with the massifs of cellular tissue filling up the bases of the 
broad ligament. 

The lower extremity is continuous with the vulva at the ostium or 
introitus vaginae. In the virgin, this end is partly closed by the hymen 
which indicates the vulvo- vaginal junction. In the parous woman, the 
transition from vagina to vulva is not sharply defined, and the hymen has 
disappeared. Asa rule the entrance to the vagina is concealed by apposition 
of the labia ; when the perineal body has been extensively damaged, how- 
ever, the lower end of the vagina remains open. 

The anterior vaginal wall, in its upper half, comes into relation with the 
base of the bladder ; in its lower half, the urethra is closely united to it. 
The bladder is usually separable from the vagina owing to the connective- 
tissue and muscular strata which li(‘.s between them. The muscle-sheet 
intervening between the bladder and vagina is formed by the pubo-cervicalis 
muscle which forms the ccuitral part of what Bonney terms the anterior 
“ pelvic shelf.” In the para-vaginal (connective tissue Bonnccy claims to have 
discovered a muscle-sheet which extends from the cervix and transverse 
cervical ligaments down to the junction of the middle and lower thirds of 
the vagina (see also p. 509). The urethra, in its lower two-thirds, is closely 
incorporated with the outer layers of the vaginal wall and can only be 
separated by cutting. The posterior vaginal wall is related in its ^ Tipper 
one-third to the floor of the pouch of Douglas (see Fig. 1) ; in the middle 
one-third to the rectal ampulla, and its lower one-third to the perineal body. 
Under normal conditons it is separated from all these structures by a layer 
of cellular tissue. In parous women, owing to infection of cellular tissue 
following obstetric lacerations, firm union may occur between the rectal 
and vaginal walls. The ureters lie in close relation to the lateral and anterior 
fornices (see Fig. 18). When thickened, as in tuberculous disease, they may 
be palpated in this situation. The uterine and vaginal arteries run close to 
the upper part of the lateral vaginal walls, where their pulsation may often 
be distinctly felt. - 

_ In the nulliparous woman both anterior and posterior walls are crossed 
on their mucous surface by transverse folds, or rugae, which are most pro- 
nounced in the lower one-third of the anterior wall. After repeated child- 
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bearing, or when stretched from prolapse, these become wholly or partly 
obliterated. In some cases a median ridge runs vertically along both anterior 
and posterior walls. It is called the 'median vaginal column. In the foetus 
the transverse folds are more pronounced and more numerous than in the 
adult, and the median columns are well marked (see Fig. 20, p. 26). 

Structure. The vaginal walls consist of three layers: (1) epithelium; 
(2) sub-epithelial connective-tissue ; (3) muscle (see Fig. 40). 

The vaginal epithelium is of the stratified squamous type, resembling 
skin, and three layers of cells can be distinguished in it. The deepest layer 
consists of one or two rows of low columnar cells with single large nuclei. 
Above these lie several layers of typical prickle cells. Near the columnar 
layer these are small and closely packed together. Nearer the surface, they 
are larger and more definitely polygonal, with ladders between them, formed 
by the united processes of contiguous cells. The superficial layers consist 
of flattened cells with few nuclei and indistinct outlines, i.e. cells that have 
imderg'iine keratoid changes. Many layers of degenerated cells may be 
seen in process of separation from the surface. Many of the cells in this 
layer are vacuolated. 

As a rule there are no glands to be found in the vaginal mucous mem- 
brane, but elementary glandular structures have in a few instances been 
detected by different observers. These may, however, have been deriva- 
tives of the lower part of the Wolffian duct, or may have been formed from 
the basal layer of the stratified epithelium in inflammatory conditions 
(seep. 343). 

The sub-epithelial connective-tissue is dense and fibrous in character, and 
from it well-marked digitate processes pass upwards into the deep layers 
of the epithelium. Sometimes, on the other hand, the deep surface of the 
epithelium sends out shallow digitate processes, which project into the sub- 
epithelial tissues. This is especially well marked on the vaginal portion of 
the cervix (see Fig. 297, p. 471). This layer containSi^nAimerous vessels of 
large size. 

The muscular layer consists in the main of circular fibres of plain muscle. 
Longitudinal fibres are also found outside these, but are relatively ill- 
developed. Outside the muscular wall is a loose sheath of connective-tissue 
in which fibres of the levatores ani are found in the lower one-third of the 
vagina, and muscle fibres continuous with the longitudinal serous lamina 
of the uterine muscle in the upper two-thirds. The vaginal arteries and 
their companion veins also run in this loose fibro-muscular sheath. 

The Vaginal Secretion. This consists mainly of a transudation through 
the epithelial layer from the blood-vessels. A certain amount of admixture 
of secretion from the cervix also takes place. Its naked-eye characters are 
variable. In children and in healthy nulliparous women it forms a whitish, 
flaky material of pultaceous consistence, which is especially abundant in 
the fornices, and resembles smegma. It is faintly acid in reaction. In 
parous women with a patulous vaginal ostium, this kind of secretion is not 
seen. In the case of most parous women the secretion is thin, yellowish- 
white in colour, and neutral or alkaline in reaction. On microscopical 
examination the secretion is seen to contain epithelial squames, leucocytes, 
bacteria, and cellular debris. 

The bacteriology of the vaginal secretion has been the subject of much 
dispute, but the following points appear to be now fairly well settled, 
o. 4 
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-n (1) In the white, flaky, acid secretion of children, virgins and healthy 
pregnant women, a specific bacillus can be found, the Vaginal bacillus of 
Doderlein. This organism grows only in acid media, and lactic acid can 
always be found in tin* secreti(»n when it is present . Doderlein’s view was 
that lactic acid was produced by tlie ba(*iilus in its growth, by a fermentative 
process. More recently, howevc^r, it has hcvn sliown that this substance is 
present in the contents of a hieTnatocolj)os, which ar(' sterile and contain no 
organisms whatever. This would sfHan to indicate that lactic acid ?nag be 
produced without the aid of bactcTial a(‘ti(m, but the conditions in a closed 


haunatocolpos diff(‘i‘ so widely from t hos(‘ of tht' o|)('n vagina, that conclusions 
drawn from tin' on(‘ (*annot b(‘ a])f)li(‘d to tlie other. 



Fig. 40 . Longitudinal Section throcgii the Vaginal Wall. 

Taken near the upper end of the eana]. 

(2) l^yogeni(* organisms are also sometinu's found in the secretion of 
apparcmtly healthy women ; it is doubtful whether tlu^y are r(‘a.lly |)atho- 
gcmic, tlK'Y apjx'ar to exist as saprophytes, and to b(‘ incMpable of producing 
infection when inoculated in animals. 

(3) The healthy vaginal secretion probably plays a protective role, 
antagonizing such bacteria as the pyogenic cocci, either ])y destroying them 
or by inhibiting their activity. By its dis(‘ov(‘r(*r, the vaginal bacillus 
was regarded as the active ])roti‘ctiv(‘ agent of the secretion, and to it was 
attributed a bactericidal powt'r, which was exerted by maintaining an acid 
reaction in the secretion. If lactic acid can be produced in the secretion 
independently pf the bacillus this view must be modified. 
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(4) Under certain circumstances, and (\s|)ecially when for any reason 
the secretion liecomes alkaliiK^ sajirojihyt ic organisms })res(‘nt may become 
capable of reiK'wing their virulence, or other organisms mtroduc.ed from 
without may grow, multi])1y, and ])<‘rhaps spn^ad to the u])per parts of the 
genital tract This m part accounts for the unusual liafiibty of tlie genital 
tract to infection during menstruation, child-birth and th(‘ early puer])(‘ruim. 

From the bac'tiuiological point of vi(‘w the gcmital canal may be dividinl 
jiractically into two jiarts, om* containing bacteria, and the other being sterile. 
The former includes the vestibuh', vagina, and lower ])art of the cervical 
canal , tli(‘ latter the upper ])art. of the cervical canal, th(‘ uterine cavity, 
and the tubal liimina. The sterile condition of th(‘ uj)])er jiortion is ex])lained 
by (1) th(‘ plug of mucus which lies in the cervical canal and which, owing to 
its poorness in albuminoids, furnishes no nutrinient for micro-organisms , 
(2) the leucocytes which ar(‘ found in gnait numbiu's m the cervical s(‘cri*tion 
at t he l(‘vel of the internal os, and act as (h'stroyers of bacteria. 

THE VULVA 

The following parts have to hr d(‘scrib(al in connection with the' vulva : 
the nions Vi'iktis, 11u‘ laliia majora., thi‘ labia minora, tin* clitoris with its 
|)r(‘puc(\ th(‘ vestibul(‘ with the urinary m(*atus. tin* ostium vagirae, the hynum 
and the perineal body. 

Tlie labia majora are antero-])osterior folds developed by duplication of 
th(‘ skin a.t the sides of th(‘ I’loaca (|). 75) , from th(‘ pubes tliey run back- 
wards and gradually beconu' lost at the sides of tlu' p(‘rin(*al body. They are 
only seen in their lully devc'lojied state m th{‘ jKUiod of lile characterized by 
sexual activity, when they ('-ontain a large' amount of subcutaiK'ous fat . 
They tluai form thick folds, apposed to one anoth(*r in the middle line, and 
[la-ssing anteriorly into a pad of skin and subcutaneous fat which (covers the 
jnibes, and is known as tin; moHs Venens. The outer surfa(;es of the' labia, 
and the* wdiole of the mons Vene'ris are coveu’eal with hair, which first apjiears 
at. ])ub(‘rty, and after the* (‘limacteric bece^)mes gre'y and scanty, and may 
almost entirely have elisappeared as old age is reached. The usual shape of 
the hirsute area is triangular, the base lying about 1 meh above tJie symphy- 
sis, the ajiex at the ])erineal body. Semietimes in brunette's the hair extends 
upon the anterior abelommal wall in triangular form nearly to the umbilicus, 
thus simulating the male type 

In cdiildren and old wemien the labia niajora are thin, from lack of sub- 
cutaneous fat, and the labia minora or the ostium vagmse may then be 
exposed. In adult women the thighs may be widely abducted without 
separating the labia majora from one anoth(*r. The inner surfaces are covered 
with a thin soft skin which approximates to mucous membrane in naked-eye 
appearances. 

In structure the labia closely resemble the general integument of the 
body. They are provided with large numbers of compound, acinous, sebace- 
ous glands which are abundant even on the non-hairy parts, and are oftim 
visible there to the naked eye. There are also a few sw’eat-glands, which, 
however, are poorly developed. 

The labia minora or nymphse are a pair of thin folds of soft skin which lie 
within the great labia, and form the lateral boundaries of the ostium vaginae 
(6‘ee Fig. 41). They are crescentic m outline and are united posteriorly by a 

4—2 
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transverse fold, the fourcheUe. Anteriorly each nynipha splits into two 
folds ; the anterior pair of folds fuse and pass in front of the clitoris, forming 
its preputium ; the posterior pair fuse and pass behind it, forming its frenu- 
lum, The nymphae are free from hair, and in brunettes they are often deeply 
pigmented ; in children they appear relatively large and prominent owing 
to the undeveloped condition of the greater labia. Structurally they consist- 



Fio. 41. The Virgin Vulva. (From a photograph.) 

of skin richly provided with sebaceous glands ; these are often visible to the 
naked eye in the form of pale, slightly elevated, round areas. 

The vestibule is the adult relic of the foetal urogenital sinus (Fig. 6*3, p. 74). 
It is a triangular area, the apex, directed anteriorly, being formed by the 
clitoris, the sides by the nymphae, and the base by the anterior border of the 
ostium vaginas {s^e Fig. 42). The urinary meatus lies near its base in the 
mesial plane. The depth of the vestibule from the surface depends upon 
the thickness and prominence of the labia, which always conceal it. In pass- 
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ing the catheter this area must be exposed so as to be clearly seen, and to do 
this it is necessary to hold the anterior portions of the labia apart. 

The clitoris is the rudimentary homologue of the penis. It forms a small 
structure consisting of a ghns about the size of a split pea, and a small body 
of variable length attached to the pubes by a pair of crura. Folds from the 
nymphae form a hood which covers, and sometimes entirely conceals the 
glans — the preputium, cUtoridis. The glans is composed of erectile tissue, 
abundantly supplied with sensory nerves ; it receives its blood-supply 




Fig. 42 . The Virgin Vulva after Separation of the Labia 


through the artery to the clitoris, a special branch of the internal pudic. 
This vessel may be the source of serious haemorrhage when lacerated. Secre- 
tion may collect beneath the prepiitium causing local irritation, and some- 
times the margins of the folds adhere to one another so that the clitoris 
cannot be exposed. 

The ostium or introitus vaginae is the entraiu'e to the vaginal canal ; it 
lies at a deep but variable level from the surface of the apposed labia. 
In virgins the ostium is partly closed by the hymen {see Fig. 42) ; in married 
women the hymen is found lacerated or stretched, and the ostium is easily 
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dilatable ; in the cas(‘ of women who have sustained local injury in child- 
birth the ostium is enlarged and patulous (see Fig. 44). The hymen, a 
membrane developed from Mulh^r’s prominence (p. 68), is of average thick- 
ness of about I inch, and is attached to the posterior one-half or two-thirds 
«of the ostium vaginae, having usually a free, crescentic, anterior border which 
bisects the ostium. In front of this fr(H‘ bordcu* lies a space giving entrance 
to the vaginal canal (see Fig. 42). Between the posterior border of the hymen 
and the fourchette is a small area which, when the nymphae are separated, 
forms a shallow oval depression — the fossa navicularis. In parous women 
this fossa is not seen, for even slight puerperal lacerations destroy it. 

Structurally the hymen is composed of well-developed but very vascular 
connective-tissue. On both its vaginal and vulval surfaces it is covered with 
stratified squamous epithelium (see Fig. 43). 

The shape and character of the hymen are very variable. It is sometimes 



Ficj. 43. 8nowiNu a Siution of the Hymen. On tfu' \ nlval aspect there 
is a well-developed lay(T’ of stratified epithelium, and on the vaginal aspect 
a much thinner layer. P>etvv(‘en th(‘ two c*pithelial surfaces there is a thick 
stratum of connective-tissu(‘ carrying numerous blood -vesseds and nerves. 

The inset shows the actual thickiu'ss of the hymen. Vulval aspect ; 

]d4, V^aginal aspect. 

attached all round the margins of the ostium vagina) ; it may then have 
either a central aperture, or two lateral apertures separated by a,u antero- 
posterior fold of membrane, or a number of small openings irregularly 
distributed^ — erihriform, hymen. Sometimes no aperture at all exists, so 
that the vagina is completcdy closed I)y it below — imperforate hymen (see 
PI. VII., p. 151). The stnmgt h and djlatability of the hymeneal membrane 
5tre variable ; it may be so elastic as to stretch without laceration during 
ooitus ; on the other hand, it may be so resistant that its removal is mn'essary 
before coitus can be comph’tcTi. Jt follows that the presence of an entire 
hymen is not medico-legal eviclenc-e of virginity. In married women 
bhe hymen is, however, usually foun<i divided })y sulei into three or four 
portions, which hav(‘ slinink into small folds. In parous women these 
folds have furthtu- dimiuishud, and a])pear as small sessile tubercles, several 
3f which can be found around the ostium ; they are called the carunculae 
nyrtiformes. 
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Certain muscles in relation to the ostium Viu^iiue provide' for if a. kind 
of sphincter ; these are' the' anterior or pubic fibres of the levator ani, and the 
superlicird pe'riiieal muscle's. By voluntary action these' muscle's can con- 
strict the ostium, anel freem re'fh'x irritation, spasmodic contraction may occur 
giving rise to the ce)nditie)n known clinically as vaginismus (see pp. 126 and 
332). 

Bartholin’s Glands. BartholiTV s glands are' a ])air of small, oval, glandidar 
structures about | inch in eliameter, lying at tlie' siele/s e>f the^ lower e'nel of 
the vagina, beneath thei superficial jx'rineal fascia at the posterior enel of each 
vestibular bulb (see Fig. 45). They are the homologue of Cowper’s glands 
in the male. 

Cneler normal conditions the gland of Bartholin cannot be felt, but when 



Fig. 44 . The Vulva of a IMclticakocs Woman. (From a photograph.) 

The anterior vaginal wall is prolaj)sed (cystoc el<'). 

indurated and enlarged by chronic inflammation, as frequently occurs in 
gonorrhcEa, it can be palpated by pinching up the tissues at the sides of the 
vulva between the finger passed inside and the thumb outside'. The gland 
lies deeply, near the ascending ramus of the is(diium (see Fig. 45), and can 
often be felt there as a hard, movable body, the size of a. haric ot bean. Each 
gland has a single, long narrow duct (.see Fig. 46) which ojx'ns latc'rally at 
the base of the hymen. The mouth of the healthy duct may often be 
detected by the presence of a minute droj) of ck*ar sc'cretion ; otherwise' it is 
very inconspicuous, unh'ss reddened by inflammation. 

The gland itself is a comjeound racemose structure' ('iiclosed in a fibrous 
capsule, from which arise' nuuK'rous sejda com|)osed ol we'll-fe)rnu'd fibrous 
tissue, subdividing the gland (see Fig. -17). Both simple arid compound 
tubules are present. The epithelium is columnar ; the nuclei stain well 
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and are situated at the base of the cells. There is a well-formed hasement- 
membrane. In many tubules the epithelium is in more than one layer, 
but in the majority there is only one row of cells. The cell-protoplasm is 
very granular, but does not stain deeply. Many minute collecting ducts 
jire seen among the tubules, and these are lined with several layers of 
epithelium of the low cubical type. In general appearance a section of 
Bartholin^s gland is not unlike that of a salivary gland. 

The main ducts have an epithelium of variable type. In the deeper 
parts it consists of a single row of well-formed columnar cells ; in more 
superficial parts it is stratified, and of the transitional tyj)e which is charac- 
teristic of the epithelium of the urinary passages. Sometinuis the transition 
from one type of epithelium to the other is quite sharp. Into the deeper 
parts of the duct a few compound, racemose glands rich in goblet-cells may 
be seen to open. They no doubt produce mucus. 



Fig. 45. Lateral and Front Views of the Gland of Bartholin and 
OF THE Erectile Structures of the External Organs. A, Gland of 
Bartholin ; j5, Bulbus vestibuli ; C, Sphincter vaginso muscle ; /), Gians 
clitoridis ; E, Body of clitoris. (After Morris.) 

* The secretion of the Bartholin glands is a clear, thin mucus of alkaline, 
reaction. Its function is probably merely that of a lubricant of the vulva. 

The perineal body is the mass of tissue which separates the vulva and 
lower part of the vagina on the one hand, from the anal canal and rectum 
on the other, filling up the space left by the divergence of the lower ends of 
the alimentary and genital canals (see Figs. 1 and 2). It represents the 
lower part of the urorectal septum, which divides the cloaca into an anterior 
(genito-urinary) and a posterior (intestinal) segment (see Fig. 62, p. 74). 
It is triangular in shape, the base being formed by the cutaneous surface, 
the apex passing upwards to the point at which the rectal and vaginal canals 
come into apposition, about inches above the anus. It is composed of 
muscular, fibrous, and fatty tissues ; its base is covered with skin ; its 
anterior wall is formed by the vagina, its posterior wall by the rectum. 
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When intact the skin-surface measures about inches from the anus to the 
fourchette. 

THE URETHRA 

The urethra in the female is a short canal measuring inches in length ; 
being slightly constricted both at the meatus and at the neck of the bladder, 



Fig. 4C. A, Bartholin’s gland ; B, Bartholin’s duct ; C, fatty tissue of vulva ; 

D, branches of internal pudic artery, which correspond to the artery to the 
bulb in the male ; E, inset to show actual size of the microscopic slide. 

The portion forming the gland is about the size of a pea or small horse-bean. 

it is roughly spindle-shaped (see Fig. 1). Its general direction is down- 
wards and forwards, with a slight anterior curve. In its lower two-thirds it 
is closely related to the anterior vaginal wall, so that a single thick stratum of 
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tissue separates the lumen of the urethra from that of the vagina ; in the 
upper one-third a layer of loose? cellular tissue intervenes, allowing the two 
to be separated readily from one another by blunt dissection. Structurally 
the urethra consists of muscular, submucous, and mucous coats. The 
muscuhr coat consists of plain muscle arranged in two layers, the outer 
circular, the inner longitudinal ; in addition, according to some anatomists, 
an external layer of striped muscle exists derived from the sphincter vaginae 
muscles, and forms a urethral sphincter. The submucosa consists of highly 
vascular connective-tissue containing a large proportion of elastic fibres, 
and carrying the deep portions of the urethral glands. The mucous mem- 



Fkj. 47. TrxVNSversk Section throitch P>ahtiiolin’s Gland, showing 
tnbnlos liiR'd by columnar epithelium. The branching or racemose arrange- 
mruit is sliown in the* s(H tion. The branches of the clu(;t are lined by low 
cubical epithelium Mhich, towards the commencement of the duct, becomes 

S<jUaiT10UH. 

hrane is thrown into a number of longitudinal folds and consists of stratified 
epithelium resting directly upon the submucosa. The siifKvrfieial cells are 
squamous near th(‘ ('xtr(‘miti(‘s and columnar in tin' middle of the canal ; 
the df'ejx'r e('!ls tlrroughoiit arc cubical and are arranged at right angles to 
the surface. The urc'thra is furnished with numerous glands which have 
been carefully deseribed by Williamson and Attlee. They surround the 
urethra (peri-urethial), and ar(' most numerous in the neighbourhood of the 
meatus. They arc' mostly <‘om|)ound racemose' glands opening by a single 
duct upon tin' urethral mucosa, the deeper portions being lined by columnar 
epithelium. Near the meatus the ducts are often dilated, forming visible 
crypts. A specially developed pair of these glands, which open upon the 
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floor of the urethra just within the meatus, are known as Skene's tubules. 
Morphologically the peri- urethral glands are the homologue of the prostate 
in the other sex. 

An important characteristic of the urethra is its dilatability, which is 
mainly due to the large amount of elastic tissue in it s walls and to the longi- 
tudinal folds of the mucosa, which during dilatation become obliterated and 
so enlarge the. superheh's of the membrane. The width to which the 
urethra can be dilated without laceration is variously estimated at from 
13 to 30 mm. (roughly h to 1 inch), 

THE BLADDER 

The position and relations of the bladder are subject to constant change 
owing to the ceaseless alternation of its systole and diastole. In the fmtiis 
and the young infant it is entirely an abdominal organ (.w Fig. 20) and is 
somewhat spindle-shaped, tapering above into the urachus, below into the 
urethra. Jn the adult it is, when empty, entirely a yielvic organ In dis- 
tending Within the normal limits it enlarges chiefly in the antero-jiosterior 
and transverse planes, displacing the uterus backwards, and fill mg the iippiT 
part of the pelvK', cavity (.src Fig 4): when over-distended it encroaches 
u]K)n the abdominal cavity, and m extreme cases may form a swelling 
palpable pa abdomen up to th(‘ level of the umbilicus Th(‘ average fliiid- 
ca])acity of the bladder, tested in twenty-five normal individuals, was found 
by (juy 1 j. Hanna to be 130 c c. (about 14 ounces). The internal iindhral 
oritice lies about 1 i inches below the level of the pelvic, brim. 

The empty bladder is shown in sit^i in Fig 1. It li(‘s between the 
uterus and the symphysis pubis, and is covered above by the peritoneum 
forming the floor of the iitero-vesical pouch. The body of the uterus, when 
ant everted, lests upon the bladder. The bladder, commencing to distemd, is 
shown III Fig. 2 : the level of the utero-vesical yiouch has risen, and even 
more apparent is the increase in the transverse dimension of the organ. 

The only part of the bladder which has firm attachments is the base, 
which is su})ported in its entire extent by the pelvic fascia, and at the sides 
receiv(‘s siipyiort also from the pubic portions of the levator ani muscles 
(pnho-cocrpgens). The bas(‘ of the bladder has no periton(‘al covering, but 
the peritoneum (“ompletely clothes the sides and upper parti of the organ 
when empty. The base of the bladder is related in front to the back of the 
])ubes, below to the anterior vaginal wall, and behind to the anterior uterine 
wall near the junction of the cervix and the body. Planes of loose cellular 
tissue are found in these situations, which allow of the easy operative separa- 
tion of the base of the bladtler from the adjacent organs. The relations of 
this part of the bladder are little affected by diastole and systole. As the 
result of parturient injury or stretching of the pelvic floor, the bladder may 
become prolapsed between the fibres of the pubo-cervicalis muscle and the 
lateral bundles of the levator am, pushing the anterior vaginal wall in front 
of it (cystocele, .sw pp. 509, 537, 736). 

The relations of the top and sides of the bladder vary with the degree 
of distension. The lateral reflections of the peritoneum are raised con- 
siderably, so thaf a part of each side of the bladder is laid bare of jieritoneum ; 
behind and m front the peritoneal reflections are much firmer, so that a 
peritoneal pouch is maintained between the bladder and the abdominal wall in 
front and between the bladder and the uterus behind. Between the anterior 
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peritoneal reflection and the abdominal wall and symphysis, there is a space 
filled with loose cellular tissue continuous with that surrounding the cervix 
and pelvic cellular tissue generally. This space is called the cavum Retzii. 
In a case of extreme distension, the level of the anterior reflection may be 
raised from the abdominal wall for 2 inches, but it is not possible for the 
peritoneum to be stripped off the uterus to anything like this extent. In 
all conditions the base of the bladder can be reached through the upper one 
half of the anterior vaginal wall. 

The wall of the bladder consists of mucous, submucous, and muscular 
coats, all three being readily distensible. 

The mucous membrane, when the organ is empty, is thrown into numer- 
ous folds and rugae ; even when distended it appears rugose from the 



Fig. 48. The Arterial Hlood-sufmm.y of the FTERrs and Vagina (His). 


columnar arrangement of the subjacent muscular fibres. A portion of the 
base of the bladder is, however, smooth both in systole and diastole ; this 
portion is triangular in shape and is outlined by the urethral aperture in 
front and the two ureteric apertures behind ; it is called the trigone (see 
Fig. 5). The internal urethral opening forms a depression surrounded by 
a ring of mucous membrane, which is crossed by radiating folds. The 
ureteric apertures are narrow, oblique, valvular slits directed from behind 
forwards and towards the middle line. Between them runs a narrow ridge 
of mucous membrane called the inter-ureteric fold.. At eacdi side of the trigone 
is a shallow pouch, the paratrigonal fossa. The part of the liase from which 
the urethra arises is sometimes called the neck of the bladder. 

The epithelium of th(' bladder is of the transitional type, and there ar(* 
no glands. The submucous connect ive-tissiu' is aliundant except at the 
trigone, where the mucosa is firmly attached to the muscular layer. The 
bladder-muscle is arranged in three layers, the outer longitudinal, the inner 
circular, the middle reticulated. 
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The bladder-wall is very vascular and bleeds freely when cut or torn ; 
it IS supplied by the superior and inferior vesical artcTies from the internal 
iliac. The venous return is collected in plexuses ; the inferior vesical plexus, 
in relation with the base of the bladder, is very large and gives rise to free 
venous bleeding during operations on this part of the organ. 


PELVIC BLOOD-VESSELS, LYMPHATICS, AND NERVES 

Blood-vessels. The arterial supply of the genital organs is derived from 
the following vessels, enumerated from above downwarcls . 

1 . The ovarian artery from the abdominal aorta or the renal artery. 

2. The uterine artery 

3. The vaginal arteries (3 or 4) ) from the anterior division of the ^ 

i . The internal pudic artery i internal iliac. 

The ovarian artery enters the pelvis posteriorly near the sacro-iliac 
joint, crossing obliquely in front of the ureter to pass into the infundibulo- 
p(dvi(5 fold of th(^ broad ligament (.see Figs. 2 and 17). Jhd ween the layers 
of the u])per portion of the broad ligament (mesosalpinx) it runs inwards to 
the uterine cornu, giving off many branches which supply the ovary and 
Fallopian tube {see Fig. 48). Near the uterine cornu it effei^ts an anasto- 
mosis with the terminal branch of the uterine artery. It has two or more 
companion veins which freely communicate by tributaries. 

The uterine artery enters the base of the broad ligament near the lateral 
pelvic wall and runs obliquely forwards and inwards through the abundant 
cellular tissue to reach the side of the uterus at about the level of the internal 
os. It crosses obliquely above the ureter ]ust before reaching the side of 
the uterus {see Figs. 18 and 49). The mam artery now turns abruptly 
upwards, keeping in close contact with the uterine wall. A numerous series 
of branches are given off at right angles to the main trunk which pass some 
over the anterior, some over the posterior surface of the uterus to anastomose, 
in the middle line, with corresponding branches from the artery of the oppo- 
site side {see Fig. 48). The first of these branches to be given off is of com- 
paratively large size, and with its fellow of the opposite side forms the 
circular artery of the cervix. Near the uterine cornu the terminal portion 
of the uterine artery anastomoses with the ovarian by its anastomotic 
branch. There are numerous companion veins throughout. In the broad 
ligament a large venous plexus (pampiniform plexus) is formed which is 
drained by the ovarian veins, and communicates below with the vesical and 
haemorrhoid al venous plexuses. 

Both the ovarian and uterine arteries and their branches run a spiral 
or tortuous course which forms a strongly marked characteristic of these 
vessels {see Figs. 2 and 48). This peculiarity allows of the rapid elonga- 
tion of these vessels which is required to meet the physiological enlargement 
of the uterus in pregnancy, and also permits of their return to the normal 
condition of tortuosity after the still more rapid shrinkage which succeeds 
delivery. 

The vaginal arteries arise from the anterior division of the internal iliac 
below the uterine artery ; sometimes one of them arises directly from the 
uterine, or from the middle hsemorrhoidal artery. They reach the sides of 
the vagina near its upper end, and branch irregularly, their general course 
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being across the vaginal canal. Another artery is sometimes present, the 
azygos vaginae, which is derived partly from the circular artery of the cervix, 
and partly from the upper branches of the vaginal artery ; it runs along the 
midrlle line both anteriorly and posteriorly. In addition to this anasto- 
mosis, numerous direct communications are formed with the branches of the 
uterine arteries in the region of the vaginal fornices. The vaginal veins 
communicate freely with the haemorrhoidal and vesical plexuses, 
p Th(‘ internal p'^ic arteries supply the parts composing the vulva and the 
])(‘rinejd body ; the trunk-vessel lies deeply beneath the edge of the pubic 
ardi, and sends off numerous branches. Two of these are of some import- 



Fig. 49. Dissection of the Left Broad Lkjiament, showing the relation 
of the uterine artery to the ureter (Kelly). 

ance : (1) a large branch which reaches the posterior part of the vulva and 
supplies th(‘ Bartholinian gland {see Fig. 46, D) ; it corresponds to the artery 
to the bulb in the male ; (2) an anterior terminal branch which supplies the 
clitoris and vestibule — artery to the clitoris (Fig, 45, E). The companion 
veins are numerous and pass, some into the inferior ha^morrhoidal, some 
into tlui inferior vesical plexus. The superficial labial branches frequently 
form varicosities of large size in pregnancy. The vulva is almost com- 
pletely encircled by highly vascular erectile tissue, arranged in two crescentic 
lateral masses—the vaginal bulbs {see Fig. 45). The deep transverse 
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groups. Of the superior group, some join those of the cervix and pass into 
th(‘ Hiijxu'ior group of the internal iliac- glands ; the rest j)ass dirc'ctly to the 
inf(‘-rior group of glands of the same chain. The uuAiaii vaginal lymphatics 
also pass into the inferior group of the internal iliac glands, but one or two 
small trunks make their way into two glands lying upon each side of the rec- 
tum, and these are in communication with the superior hsemorrhoidal 
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The Vaginal Lymphatics and the Glands to which they 
PASS (Poirier). 


glands (Fig. 52). The inferior vaginal lymphatics, draining the parts down 
to the level of the hymen, according to Poirier, also pass into the inferior 
group of the internal iliac chain. 

The vulval lymphatics, including those from the hymen, all pass into the 
superior group of the superficial inguinal chain. Free anastomoses exist 
between the lymphatics of one side and those of the other, so that both 
chains of glands may become infected from a unilateral or a median vulval 
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The latter are only found in the middle section of the genital streak ; at its 
head- and tail-ends the streak is not thickened, but forms a flat fold. Th<^ 
germ-epithelium grows rapidly into th(^ underlying tissue in th(' form of 
germinal cords, which have only a slight significance m th(‘ development of 
the entire ovary, since, after the formation from them of th(» primary 
follicles, they largely disappear, but portions may remain and give rise to 
cystic neoplasms (Goodall). The head-end of the genital streak does not 



Fig 55. Scheme of the Development of the Female Genitalia. On the 
left of th(* figure are sliown the adult organs; on the right the enibr\om(: 
structures are sliown for comparison (after Tandler). E.D.L., epoophoron, 
longitudinal duct; E D Tr., epoophoron, transverse ducts; G.J)., Gartmr's 
duct ; G.G., genital gland ; H., hymen ; L.O.P., lig. ovarii proprium ; L.K.TT , 
hg rotundum uteri ; L.S O., lig. suspensorium ovarii ; Mes., mesonephros or 
Wolffian body , M.D., Muller’s duct ; M.F.ea.P., mesonephric fold, caudal por- 
tion ; M.F.cr.P., mesonephric fold, cranial portion ; M.P., Muller’s prominence ; 

O.U. F., external os uteri ; O., ovary ; P., paroophoron ; P.M.D., plica meso- 
nephrica diaphragraatica ; S.U., sinus urogemtahs ; T., Fallopian tube ; lit., 
uterus; V., vestibulum vulvse ; Vag., vagina; W.D., Wolffian duct; P.lng. 

Mes., plica inguino-mesonephrica. 

develop, but the tail-end shows proliferation of its epithelium to form the 
reticular cords which are interposed between the mesonephros and the genital 
gland ; from relics of these cords cystic new growths may also arise (Goodall). 
The genital gland is not yet differentiated as ovary or testis ; this differentia- 
tion IS first seen in embryos 14 mm. long (fifth to sixth week), when a testis 
begins to show a tunica albuginea and a marked development of genital 
cords. Absence of these structures at this stage marks the gland as an ovary . ^ 
At this stage the ovary shows a development of connective-tissue which grows 
from the depths into the germinal layer and divides the germ-epithelial cells 

^ There is nothing (no structure) in the testicle that has not had, at some time in 
embryonic life, its homologue in the ovary.” — Goodall. 
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and genital cells into groups (egg-follicles). In each such follicle we have a 
genital cell surrounded by the germ-epithelial cells. No further increase of 
genital (primordial egg-cells) takes place excepting for such cell-division 
as occurs in each individual group. Meanwhile the splitting-up of the 
groups by the stroma-tissue continues. This leads to the egg-cells being 
scattered through the entire ovary, and these, surrounded by epithelial cells, 
constitute the primordial follicles. Those follicles which lie in the centre 
of the ovary begin to disappear in embryonic life, and by the end of the first 
year of life follicles are only found in the cortex. The follicles increase in 
size for a few weeks after birth and then remain at rest until puberty. The 
reticular cords, which were interposed between mesonephros and ovary, form 
part of the paroophoron which in the adult is rudimentary, but supplies 
one source of origin for small hilum cysts which are often to be seen later in 
life (vide supra). The ovary 
develops from the middle third 
of the genital streak, the head- 
and tail-ends are rudimentary 
or disappear. The middle part 
grows out more and more from 
the mesonephros until these 
structures are only connected 
by a fold of peritoneum. The 
fetal ovary is an elongated gland 
(see Fig. 55, G.G.), with its sur- 
face moulded by surrounding 
structures. The rounded form 
of the ovary is not assumed 
until after birth. 

The Oviducts (Fallopian 
Tubes) represent the upper non- 
fused portions of the Mullerian 
ducts ; they appear relatively 
late in the human subject. In 
embryos 12 mm. long the 
oviducts arise on the lateral 
wall of the Wolffian duct as a shallow furrow in the coelomic epithelium. 
This develops into a tube, the cephalic segment of which is funnel-shaped. 
The narrow caudal end of the funnel is at first imperfectly united with the 
remainder of the tube, and at this point an accessory ostium often forms (see 
Fig. 56). Keith has advanced the view that the funnel-shaped segment of the 
oviduct is developed not from Muller’s duct, but from the pronephros. The 
imperfect union above referred to as existing between the funnel-shaped 
extremity and the rest of the tube seems to us a confirmation of Keith’s view 
that the fimbriated extremity of the tube has a different origin from the 
remaining segment of the du(;t, i,e, that the former is pronephric whilst 
the latter is Miillerian in origin (,vee Hydatid of Morgagni, p. 43). The 
tail-part of the Mullerian duct descends alongside the Wolffian duct. These 
two ducts therefore lie in the same peritoneal fold (see Fig. 54, W.l)., 
M.D.), which is derived from the mesonephric fold already described 
(see Fig. 54, M.F.). This is called the urogenital fold(seeYig. 54, U.G.F.) ; it 
lies on the posterior abdominal wall and on the lateral pelvic wall, whence 



Fig. 56. Fallopian Tube showing Acces- 
sory Abdominal Ostium. 

A. Normal Ostium. B. Accessory Ostium. 
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it turns towards the mid-line rising up more and more from the floor of the 
pelvis as a transverse septum. Its median part is called the genital fold and 
contains four ducts — two Mullerian and two Wolfflan— whilst its lateral parts 
form the ligamentum latum . At the level of the lower pole of the mesonephros 
the Mlillerian ducts cross in front of the Wolfflan ducts to meet each other 
in the mid-line {see Fig. 55. W.D., M.D.), and from thence they descend side 
by side to reach the dorsal wall of the urogenital sinus (see Fig. 55, S.U.), 
where they project and form a prominence. This prominence is clearly seen 
in embryos 28 mm. long and is called Muller’s prominence (see Fig. 55, M.P.) 
Before the Mullerian ducts open at this prominence they fuse to fonn a single 
canal. The point where the fusion commences corresponds later to the 
external os uteri (see Fig. 55, O.U.E.). From thence the fusion spreads 
upwards and downwards to form the utero-vaginal canal. This is already 
seen in embryos 25 mm. long (end of second month). 

Development of the Tubal Mucous Membrane. In the fourth month a 
simple longitudinal fold a])pears in the lumen of the tube, this is the primary 
mucous fold ; secondary and tertiary folds, also longitudinal, appear' about 
the seventh month. The fimbriae arise as blunt projections at the end of the 
tube. / 

The Uteras and Vagina. At this time the division between uterus and 
Fallopian tube is marked by the attachment to the Mullerian tubes of the 
mesonpheric or urogenital fold (se£. Fig. 55, M.F.cr.P. and M.F.ca.P.) ; the 
part above this point is the Fallopian tube, that below it is the utero-vaginal 
canal. The differentiation between uterus and vagina is first seen in a dis- 
tinction between the epithelial linings ; that lining the uterus is simply 
cylindrical, that in the vagina is many layered. 

Muller’s ducts take a course which is concave forwards from the very 
beginning, and in the region of the utero-vaginal canal a bend ajipears 
corresponding to the boundary between vagina and uterus. In the fifth 
month the portio vaginalis cervicis and vaginal fornices are formed ; at the 
same time, the lumen of the vagina is opened up, by the disappearance of the 
epithelial plug at its lower end. At this time also the columnae rugarum 
appear in the vagina (see Fig. 20, p. 26), and the arbor vitae in the cervix. 
The former appear at the vulval end of the vagina and spread upwards. In 
the seventh month glands form in the cervix; at the time of birth they 
appear in the uterus. 

All the derivatives of Muller’s ducts acquire a layer of muscle about 
the fifth month. It is circular in the region of the tube and uterus, longi- 
tudinal in the vagina. The vaginal musculature spreads itself out on the 
bps of the portio vaginalis cervicis. In the sixth and seventh months a 
strong submucous muscular stratum appears parallel to the long axis of the 
Fallopian tube. 

At the end of foetal life an additional muscular layer also appears in the 
subserous tissue. This increases until puberty. The subserous muscular 
layer develops simultaneously in the uterus, round ligament, ovarian liga- 
ment, and in the utero-sacral folds. 

The Development of the Sinus Urogenitalis, the Fusion of the Urinary and 
Genital Tracts with each other and with the Sinus Urogenitalis 

As the sinus urogenitalis is derived from the cloaca, the latter must be 
first described. 
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The hind gut forms, in a 3 mm. embryo, a pouch which is flattened 
from side to side — the oloma (see Fig. 57, CL). Into this the allantois 
opens at its upper and anterior aspect (see Figs. 57, 58, 59, All.D). The 
ventral wall of the cloaca lies against the ectoderm of the belly- wall extending 
from the navel to the prominence of the tail so that the ectoderm and 
entoderni are here in immediate contact. These layers form a ventral 
boundary and constitute the cloacal membrane or plate (see Fig. 57, Cl.M.). 

Quite early in develoyjment the ccelomic cavity protrudes downwards 
as a hollow spur between allantois and gut (see Figs. 57, 62 and 63, C.). 
This depression carries an investment of inesoblast before it, which by 
dipping into the cloaca forms the iirorectxil septimi (see Fig. 62, S.Ur.). Later, 
the cloacal membrane in the median plane becomes dc'pressed so as to form 
the ectodermal cloacal furrow (see Fig. 62, Cl.M., p. 74). 



Fkj. 57. Model of the Cloacat. 

Region op an Embkyo 3 mm. In 
Length (after Keibel). All.D., duct 
of aJiantois ; Ao., aorta ; U.A., um- 
bilical artery ; C., ccelom ; Ch., cord ; 

Lb, cloaca ; Cl.M., cloacal membiane ; 

B., bowel ; C.E., caudal extremity ; 

H.(L, hind gut ; M.I)., spinal canal. 

At this stage the Wolffian ducts reach the lateral part of the ventral 
walls of the cJoaca, which has widened out transversely at this level (set 
Fig. 58, Wf.l).). The mesodermal depression (urorectal septum from the 
cadom) is descending all the time and has now divided the cloacal space 
above the openings of the Wolffian ducts into two cavities. The ventral 
one, in direct continuation with the allantois, is the future bladder (set 
Fig. 61, B.L.), the other (dorsal) is in communication with the hind gul 
(see Fig. 61, B.O.). The openings of the Wolffian ducts in the ventral seg- 
ment of the cloaca form the site of the future differentiation of bladder and 
ureters on the one hand, from the sinus urogenitalis on the other. The iippei 
part of the ventral portion of the cloaca is therefore appropriated by bladdei 
and ureters, the lower part becomes the sinus urogenitalis (see Fig. 63, Bl. 
Sin. ug.). Shortly after the Wolffian duct reaches the cloaca, there arisen 
on its dorsal wall, directly opposite its opening, the renal or ureteric promin 
enee ; this is seen in embryos 6| mm. long (third or fourth week) (see Fig. 59 
U.B.). The significance of this will be seen later. 
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Tlio Mullerian ducts reach the sinus urogcnitalis at a later stage than the 
Wolffian ducts. In the interval, two important developmental juocesses 
take j)lace. The first concerns the development of the Iiladder and the 
vesic'al trigone, the second the complete separation of bowel from the sinus 



Tkj. .58. C’loa(’al Keoioj^ of an Embryo 4*2 mm. in length (after Kcibt'l). 
All I)., allaiifoje duct ; (-(idom ; Eh , cordP; EJ , cloaca ; B., bowel , T., tail ; 
iJ.E., hind gut; W., Wollhan bod>J; VVf.D, Wolflian duct. 


urogenital is. Taking the latter first, we note that the urori'ctal s<'])tum by 
its (jontimious downgrowth divides the ventral (‘toac-al segnumt (urogenital 
sinus) from the dorsal cloacal segnumt (the rectum). Finally tlu' urorectal 
septum reaches the cloacal nuunbrane, then the separation between bowel 



Eio. 59. Model of ('loacal Eegion of an Embryo (5 5 mm in LENirni 
(after Keibel). All D., allantoic duct; B W., bclly-M^all ; ('.. cadom ; (di., 
notochord ; Cl., cloaca ; B., bowel ; H., bladder ; Md., spinai canal , U.ih, 
ureter; T, tail; H.G., hind gut; Wf.D., Wollhan ducts. 

and urogenital sinus is completed {see Fig, (>2, (d.M., 8. Ur.). This will again 
be rei(Tred to in dealing with the development of external genitals and 
rectum. 

As previously stated, there arises from the dorsal wall of the Wolffian 
duct, just before it opens into the cloaca, the renal or ureteral bud {see 
Fig. 59, U.B.) ; this is the foundation of the ureter. The part of the 
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Wolffian duct (A in Fig. GO) between its opening into the cloaca and the 
ureteral bud (.see also Fig. 59) gets shorter and shorter and ultimately 



Kig. go. Showing the })orti{)n of 
\VoIffian duct (A) which forms part 
of tile trigone of the bladder. All. I)., 
allantoic duct; BL, bladder; C'l., 
cloaca ; LJ.B., ureteric bud ; Wf.l). 

Wolffian duct. 

hel})s to form the trigone of the bladder and a part of the urethra {see 
Fig. G3, P.H.). 

Meanwhile Muthu’s ducts have reached the sinus urogenitalis {see Fig. 

63, M.D.), and produced Muller’s prominence on its dorsal wall ; through 



Fig. G1. Model of Cloacae Region of an Embryo IF/) mm. in leng'I’h 
(after Keibcl). All.l)., allantoic duct ; Ao., aorta ; B.W., belly-wall ; C. 
ccelorn ; (3l, notochord ; Cl., cloaca ; Bo., bowel ; C.P. genital papilla ; 

Bl., bladder ; Sp.C., spinal canal ; R.P., renal pelvis ; Nv., nerve ; T., tail ; 

U., ureter ; V.cav., vena cava ; W.D., Wolffian duct. 

this they open and tludr point of opening lies above that of the Wolffian 
ducts. 

The bowed has now beeui completely separated from the urogenital system 
l)y the urorectal septum {see Figs. 62 and G3). The upp>er part of the ventral 
idoacal segment has become the bladder and urachus. The sinus urogenitalis 
is at this stage an extremely long pouch {see Figs. 62 and 63, Sin. Ug.). 
Changes in the Cloacal Membrane^ Before describing the formation of 
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FT(i. 02. tSA(UTTAL Section Timoron tfie Pei.vic Extremity oe an P^mbryo 
1,‘{ MM. IN LENCJTii (after Koibel). All.I>.» allantoK; duct; P, bowel; C-b , 
notochord ; CI.M , cloaca! membrane , (’ , cmlom (future pouch of Douglas) ; 
(i.P., genital papilla; S.IIr., urorectal septum; Sin. l^g , sinus urogenitulis ; 
Sp , spinal cord ; T.. tail. 


W.B. 



Fid. 63. Model of the Pelvic Region of a Human P^mbhyo 29 mm. in 
LENGTH (after Keibel). A, Anus ; A.u.d., art umbiiicalis d(‘xtra ; Bo., bowel ; 
Bl., bladder, C., cadom (pouch of Douglas); Ch., notochord; Cl., clitoris; 
C.CL, glans chtoridis ; M.D., Muller’s duct ; ()., ovary ; P.R., primary 
urethra ; Sin. iig., sinus urogenitalis ; Sy., symphysis ; Sp , spinal cord ; U., 
ureter ; Th., thigh ; T., tail ; W.B., Wolffian body ; W.D., Wolffian duct ; 
S Ur., urorectal septum. 
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the external genitals we must consider what has been going on with regard 
to the cloacal membrane. 

This membrane, which reached from the navel to the tail, has been pushed 
inwards and invested by a thick mass of tissue which forms a papilla on the 
ventral aspect {see Figs. 61 and 62, G.P.). This papilla partly covers the 
cloacal membrane. Partly through the growth of the genital papilla and 
partly through two lateral thick swellings— the genital folds — ^the cloacal 
membrane is pushed somewhat into the depths (backwards) {see Fig. 62, 
Cl.M.). By the union of the urorectal septum with the cloacal membrane 
the latter is divided into urogenital membrane anteriorly, and anal membrane 
posteriorly. The former is the first to dehisce, and thus the sinus uro- 
genitalis opens externally prior to the gut. The genital papilla acquires a 



Fia. ()4, Development of the External Genital Organs (Kollmann). 

The glans clitoridis is derived from the genital papilla ; the labium majus from 
the genital folds ; the labium minus from the urethral lips ; the hymen from 
Miiller’s prominence, and the perineum from the urorectal septum. The vesti- 
bule and fossa navicularis are both relics of the urogtuiUai sinus. 

blunt free end, which is the future glans clitoridis {see Fig. 63, G.C1.). Its 
surface, which looks towards the sinus urogenitalis, becomes furrowed and 
presents two lateral borders. The groove between these borders is lined by 
epithelium and becomes the urethral groove ; the borders themselves become 
the urethral lips. 

From the genital folds the labia majora develop, whilst the urethral lips 
become the labia minora {see Fig. 64). The length of the urogenital sinus 
diminishes more and more, but the upper part, i,e, that between the opening 
of the ur(der and the Mullerian prominence, stretches considerably in length 
{see Fig. 65, urethra). A circular furrow divides this section of the uro- 
genital sinus into a proximal part, the trigone, and a distal part, the urethra. 
Through the reduction in length of the lower segment of the sinus urogenitalis 
and through the gradual increase in width of this portion of the canal, 
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Miiller^s prominence recedes more and more upwards, and comes to lie 
finally in the floor of a short wide pouch. From the epithelium of Muller’s 
prominence develops the hymen, ^ whilst the short pouch below, which is 
now the sole remaining part of the original sinus urogenitalis, becomes the 
vestibule and /ossa nameulans. The former is relatively much deeper in the 
newborn than in adults. The septum urorectale widens out to form the 
perineal body and perineum {see Fig. 64). 

The Ligaments. At a certain stage of development we find on the 
posterior abdominal wall of the embryo a long Wolffian body tapering at 
its caudal and cranial ends {see Fig. 55, Mes.). Internal to this is the ovary 
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Fig. 65. (From Morris’ “ Anatomy.”) The Sinus Urogenitalis here 

SEEN ULTIMATELY BECOMES SHORTENED AND FORMS THE VESTIBULE. 


{see Fig. 55, G.G.), lateral to it and lying in the genital fold are the Wolffian 
and Mullerian ducts {see Fig. 55, W.D., M.D.). A fold develops from both 
the head- and the tail-ends of the Wolffian body ; the former is the plicu 
diaphragmutica mesonephrica {see Fig. 55, P.M.D.), which becomes the sus- 
])ensory ligament of the ovary or infundibulo-pelvic fold ; the latter is the 
plica inguino-mesonephrica, the upper part of which becomes the ligamentum 
ovarii proprium {see Fig. 55, M.F.cr.P.), and the lower part becomes the 
ligamentum rotund am {see Fig. 55, M.F.ca.P.). The Wolffian and Mullerian 
ducts OIL eacih side lie in the urogenital fold {see Fig. 54, U.G.F.). These two 
folds fuse to form a transverse septum at the level of the lower pole of the 
Wolffian body. The plica ingiiino-mesonephrim crosses the urogenital fold 

^ Berry Hart and Keith regard the hymen as developing from the bulbous termination 
of the Wolffian ducts. 
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changes is to bring into prominence the physical and mental characteristics 
of sex. B(‘fore puberty these characteristics are only slightly marked : 
although in most children the pr(*sence of masculiiu! or feminine traits is 
recognizable, they do not become ])ronounceil until the. age of puberty has 
been reached. Foundations of sex-characteristics ar(‘ no doubt deeply laid 
at a very early period of intra-uterine existence. During life two powerful 
influences promote their further development. Firstly, the external influence 
of training and environment, especially association with others of the same 
sex ; and, secondly, the inherent influence of the physiological (dianges 
which constitute puberty. The first-named influence may be very powerful, 
as is exemplified in the case of female pseudo -hermaphrodites (see p. 14(1), 
ix. individuals with male gonads and female external genitalia. Such 
persons, brought up as girls, may display feminine qualities of mind and 
manner, and being married as women may fulfil the sexual role of the wife 
with apparent success. It must not, however, be forgihhen that there are 
structural differences between male and female children quite apart from 
the genital system. The skeleton shows marked differences in the weight of 
the long bones, and in the shajje of the pelvis, the special characters of the 
female pelvis being well marked in foetal life (Arthur Thomson). Possibly 
there are differences also m some of the endocrine bodies, although this 
cannot be definitely stated at present. The changes in the sexual glands at 
puberty are coincident m both sexes with atrophy of the thymus. 

In the female, as already stated, the essential elements of the ovary do 
not reach their full structural development until puberty. Graafian follicdes 
then begin to mature and to rupture, leading to the liberation of ova and 
the formation of corpora lutea. In addition, the uterus develops, passing 
from the infantile to the adult type ; the mamnue enlarge ; the nipples 
become more prominent, and the areola) more marked ; hair appears in the 
axillae, upon the mons Veneris and over the labia majora. A considerable 
formation of subcutaneous fat occurs upon the mons Veneris and in the 
labia majora, which expand until they cover and nearly conceal the nympha). 
The latter are really the more prominent pair of labia in childhood, owing 
to the imperfect develtipment of the greater labia. 

MENSTRUATION 

Menstruation is a periodic haunorrhage from the corporeal endometrium 
which usually first appears coincident with puberty, and continues through- 
out the fertile period of life, ^.c. until the climacteric has been reached. |The 
age of commencement of menstruation in white women of the United States 
and Canada has been investigated by Englemann who, from the data of 
20,000 cases, placed the average age at fourteen. Under the various climatic 
conditions found between Hudson Bay and the Gulf of Mexico, this writer 
found very little variation in the time of onset of menstruation. From 
Englemann’s observations it appears that climate is of less importance than 
race, and the often-expressed opinion that in cold countries women begin 
to menstruate later than in hot countries cannot be maintained. Thus the 
negresses of Somaliland begin at sixteen, the women of the Arctic Hidians 
at twelve and a half ; but m India and Saifioa menstruation begins early, 
and the first pregnancy often occurs at the age of twelve. In addition many 
factors of a general nature, such as nutrition, surroundings, heredity, etc. 
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come into operation, some retarding, others advancing the process, f While 
the average age for European races may be regarded as fourteen, the limits 
of normal puberty must be placed a good deal wider than this, viz. from 
twelve to sixteen years. Many instances of precocious menstruation at ages 
of live to eight years are on record, but few of them can be accepted as true 
examples of the menstrual function, due care not having beim taken to 
(‘xclude pathological conditions. It cannot be doubted, however, that true 
cases of precocious menstruation sometimes occur, for a recent case has been 
C!arefully recorded by Nacke, in which regular menstruation, at intervals of 
four we^s, was established at the age of three and a half years, and the 
signs of^iberty were all fully developed at the age of live years. 

Each menstrual period lasts on an average four to five days, but many 
individual variations, both in the duration and the amount of the hsemor- 
rhage, are met with : less than two or more than seven days’ duration may be 
regarded as abnormal. No dehnite standard of amount can be applied, but 
for practical purposes increase or diminution from what is usual in any given 
individual is of more importance than the actual quantity of blood lost. An 
amount w{iich is norpial for one woman may be an excess for another. As a 
rule menstrual blood coagulates slowly, the formation of clots of large size is 
only seen when bleeding is excessive. 

The haemorrhage is usually scanty at first and reaches its acme on the 
soc'ond or third day. At first the discharge is junkish and rather viscid 
consisting of a large amount of mucus from the uterus and only a small 
amount of blood. Later it becomes bright red, and towards the end of the 
jiroeess it changes again to a brownish tint. It is not infrequent for 
menstruation to become suspended for twenty-four hours or more, after- 
which the flow returns and pursues its normal course. 

The menstrual cycle averages about twenty-eight days, but here again 
variations arc encountered ; m many healthy women it is twenty -one days 
only, in others it may be five weeks. The limits of the normal menstrual 
rhythm may therefore be placed at from three to five weeks. Departure 
from the rhythm normal to the individual in question is the more important 
])omt. Eroin the lirst onset, a year or two frequently elapses before the 
rhythmical character of the process becomes established ; during this period 
the intervals are usually prolonged ; sometimes, however, the early periods 
come too frequently, and are profuse and very painful. 

THE ANATOMY OF MENSTRUATION 

The structure of the uterine mucosa varies at diflerent phases of the 
menstrual cycle, therefore in dealing with the histology of menstruation it 
will be necessary to describe the entire cycle of changes. Hitschmann and 
Adler ^ first drew attention to these physiological cyclic changes ; previously, 
the menstruating mucosa and the non-menstruating mucosa were studied 
apart, the idea being that the characters of the latter were constant, except 
when the mucosa was the seat of a pathological process, such as inflammation. 
The above observers were the first to affirm that the cyclic physiological 
changes in the normal uterine mucosa are so definite that, from the condition 
of the tissues, microscopists can tell, almost to a day, the date of the nearest . 

* Wiener tried. Wochemchr, 1907, Jvu. 1297 ; Monaischr. f. Geb, und, Qyndk.^ 21 y pago 1, 
1908 ; Archiv.fUr Oyn. 1913, Band C.. H. 2, S. 233. 
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period. In t)i(%sc cyclic changes all the elements of tlie eiidoiueirinin take 
])art u 

Th(‘ Jiaaistrual (*ycle may be stiidiecl in four phases : (!) th(' pieHirHslnial 
phase : (2) the fnenstrual phase ; (3) thx; fi()si-niensh'iial phase, or phase of 
intK)lMlion and repair : and (4) the interval. 

(1) The Prenwnstrml Phase. Eight days before menstruation, or twenty 
days after the beginning of the last menstrual flow the glands ar(‘ seen to 


have increased in size and length and are becoming convoluted. Fern-like 
processes project into the lumina, dividing the latter into deep bays. The 
epithelial cells have become higher and wider, and are secreting actively 
so that the lumina of the enlarged tubules are filled with mucus. The 
connective-tissue stroma has become swollen and now consists of a super- 
ficial compact and a deep spongy layer. The former resembles an early 
stage of decidua com, pacta, the similarity being so marked in some instances 
that it is not always easy to exclude pregnancy. Figure 66 shows the 
division of the endometrium into compact and spongy layers. Plate I and 
Figure 62 show the so-called '' tufted ’’ gland, which was at one time regarded 


Fig. 66. Showing the Endometrium Eight Days before Menstruation. 
A, Compact layer. B, Spongy layer of endometrium. C, (Edematous slioma. 
As the menstrual epoch approaches the endometrium will resemble more and 
more the decidua of pregnancy. 




PLATE VI 



Premensthi al l-'.MXfMETHiUM (W. 8haw) SHOWING Compact and 
Spongy Layers. The epithelium of llu* superfieial portions of the 
tubules is degtuK'ratiii^. 


To face page 81. 
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as pathognomonic of pregnancy. It is, in fact, the ty histologic al f(*at lira 

of the premenstrual phase of* the periodic cycle. Figure fid shows tin* — 
compact and a portion of the spongy layer of the endometrium in tli(‘ jirt*- 
menstrual phase. In Plate VI the more superficial portions of llu* glands 



Fics. 67 . Uterine Gland in the Interval of Rest. ( Vlls wiili basal 
nuclei. Note the even contour of the columnar cells towards IIk' limicn. 

(W. Shaw.) 



Fig. 68. The Same in the Early 
Stage of Premenstrual Activity, 
Not(‘ the clear protoplasmic zone be- 
tween the nuclei and the basement 
membrane. (W. Shaw.) 


Fig. 69. The same in the late stage 
OP Premenstkcal Activity. The 
nuclei are again basal, tlui ccll-fToto- 
plasm is uneven towards tlie luinen. 
(W. Shaw.) 


demonstrate that their epithelium is degenerating and disintegrating. 
Interstitial haemorrhage, due to degeneration of the endothelium of tlu' 
capillaries is also present. Both these degenerative changes are attributed, 
by Wilfred Shaw, to a tryptic ferment which Frankl and Aschner descrilie 
as present in menstrual fluid. 

(2) The Phase of Menstrual Haemorrhage, During the menstrual phase 
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lliv al)()V(' (icstructive changes bring about a shedding of the entire compact 
and spongy portions of the mucosa, i.e. of the parts shown in Figures 66 
— ;in({ 76, leaving tlierefore (nily the basal layer. Plate VI. I shows fragments of 
tlH‘ <*ompact and sf)()ngy lay(‘rs already shed and lying in an intra-uterine 
blood-clot. It will l)(‘ noted that the menstrual shedding of endometrium 
t hus ('lf(‘ct(‘d r(‘S(*mbles what is known to occur in the s(*paration of the 
niutiii’r ]>lac(nita during labour at term, the basal layer of the decidua 



l6o. 70. Showing the Endometrium on the First Day op Menstruation. 
'Jlie d(‘C‘idua-like appearance of the compact layer is marked and diapedesis has 
led to interstitial haemorrhage. The glands are full of mucus. X 63. 


Ixung th(‘ only part which is not shed. In other words, the line of cleavage 
in menstrual shedding is the same as in placental separation (see also p. 44). 

(3) The Post-nienstnml Phase. It follows that when menstruation ceases 
the mucosa is represented solely by the bavsal layer of the premenstrual phase. 
Tlie surface will bo bare until it is covered by epithelium derived from the 
— glands. This proc(‘ss of epithelial covering is a rapid one. It may possibly 
proceed j)ari passu with the shedding. Figure 71 shows it as seen on the 
third day aft(‘r menstruation, Figure 72 shows it completed by the sixth day. 
The post-menstrual phase, therefore, is concerned in the restoration of a 
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surface -covering for the residual basal mucous riK'nibrane. Wln^n tliis is 
iUH'ornplished this phase is at an end Jind we enter upon : 

(1) The IntervaL which is a short period of rest befori' tie* r(‘suinj)tion of 
activity. The renewal of activity takes the form of nu(‘l(‘ar mitosis, and cell- 
proliferation. It begins, according to Wilfred Shaw, on the fourteenth day 
(i.e, the midday in the cycle of twenty-eight days), and with its appearaaien 
the “ interval ” is at an end. 

The ])r(‘m(mstrual activity in its earliest stages can be studied by tracing 



Fig. 71. Showing the Endometrium of the Third Day after Menstrca- 
TION. Only the basal layer is left. The surface is being (arvercd l>y 
epithelium derived from the glands. 

the behaviour of the protoplasm of the gland-cells and of their nuclei. 
Figure 67 shows a uterine gland in the resting stage, its cells present a level 
contour towards the gland-lumen and their nuclei ar(' basal in position ; 
this is the normal appearance of the cells during the “interval.’’ Figure 68 
represents the early stage of proliferation ; it will be seen that there is a 
clear protoplasmic zone between the basement-membrane and the nuclei ; 
this nuclear displacement constitutes the earliest of the premenstrual changes. 
Figure 69 shows a later stage, when the nuclei are again basal, but the 
surface-protoplasm is unevenly projecting, as if pouring itself out, into the- 
lumen. This brings us to the point from which we started, i.e. eight days 
before the next period, and Figures 66, 70 continue the picture of the 

6—2 
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premenstrual phase until the time of “ shedding,’’ i.e. up to the first day of 
the next cycle. If pregnancy supervenes no “ shedding ” will (iccur, the 
endometrium becomes the decidua of pregnancy and the ovum will embed 
itself in the compact layer, f date VIII shows a recently (:mbedd('(l ovum ; 
the tufted glands have continued to enlarge and the stroma-cells have 
laid down a true decidua. 


^The Composition of Menstrual Fluid* A good deal of attention has 
been devot(Ml to this subject by Blair Bell and otlnus. Tin* former ma(l(‘ 
use of tli(‘ contents of a hiema.tocol|)os, wliich affords llu* opporl unity of 



Fig. 72. Showing the Appearance of the Kndomkthjum Six Days after 
Menstruation. The surface covering is now complete. 


examining uncontaminated menstrual fluid in bulk, the chief alteration for 
which allowance must be made, being loss of water by absorption. Ha}mato- 
colpos-fluid contains a very high proportion of mucin, estimated at 33 per 
cent. ; the source of this substance is, of course, the uterine and cervical 
glands which are very active during menstruation. The blood is always 
fluid and has been shown to contain neither fibrinogen nor fibrin-ferment. 
Blair Bell claims to have proved by experiment that these bodies are re- 
moved from the blood by the endometrium during its passage through that 
UKurdi^ane ; they are not destroyed, as was formerly supposed, by the 
uterine and vaginal secretions. A considerable amount of lactic acid is 


PLATE Vlll 



CONVKU.SU)^ (H rUK PlilLAlENS'l’Kl AL 1^ M K )M KTJM T M IN'roTIiE KAllEV Dki IDl V 

OF PltEGNANfY. Tlio fertilised ovum is seen embedded iu the coinpac t layer 
of the early deeidua. ((h L.) Tlie iiake<beva* aj>()earanee n| th(' o\ inn is 
scM'ii iu Plate III, laciuy; j>ay,‘ 


7Vj fare [xiyv 84. 
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present in lijematocolpos-fluid, and in this connection it is iin})oitant to 
notice that the vaginal bacillus of ])(>derlein has not been found in it. Lactic . 
acid is a normal constituent of the healthy vaginal secretion {see p. 206), and 
Loderlein attributed its production to a procc'ss of fermentation set up by the 
vaginal bacillus. Blair B<'11 suggested that it must be produced by an 
enzyme, but it is clear that conclusions drawn from an examination of 
h^ematocolfios-fluid cannot be applied to normal conditions , both methods 
of production of lactic acid may be possible under different circumstances. 
Lastly, it has biaui shown by Blair Bell that calcium salts are present in 
very large amount, and this observation has been repeatc'dly confirmed by the 
examination of fresh menstrual blood. This point will be referred to again, 
when discaissmg the causation of menstruation. 

Microscopical examination of the menstrual discharge shows that at 
first it contains a large excess of leucocytes ; later it consists of almost pure 
blood. Occasionally shreds of tissue, visible to the naked eye, may be 
detecled wh(ui the fluid is mixed with water. Jt, has b(‘en shown on a ])revious 
page {sec Plat(' VII) that fragments of shed endometrium of considerable size 
can be found in uterine clots on microscopic examination. 

\Vh(‘n nnaislruation is normal in amount the discharge is almost entirely 
fluid, and the blood does not coagulate. Small clots of the size of a pea or a 
haricot bean are, howeviu*, not uncommonly found, and occasionally, in pro- 
fuse bl(‘edmg, clots of large siz(‘ may form in the vagina. The question of 
the coagulability of iiKustrual blooil has been studied by Beckwith White- 
house. 

Ills observations led him to the conclusion that in the ulerus menstrual 
blood ('lots as soon as it is effused , this is in accordanci^ with what, has 
be(‘n observ(al by Heape m monkeys, for m th(\se animals an intra- 
uteiine iiKuistrual clot is always formed. In the humair irfefus this 
clot is hcjiKhed during its passage^ through th(^ cervix and vagina, the 
effect, being produced by admixture of the secretion of the uterine glands ; 
this secretion, it is believed, is rich in a substance of the nature of an 
enzyme, which has the power of digesting blood-clot and which is named . 
thromholifs})} 

Whitehous(' suggi'sts that some cases of excessive menstrual bh'cding 
may lie due to delay in the process of c.oagulation, since haemorrhage from 
the damaged vessihs of the endometrium is arr(\sted mainly by the formation 
of thrombi. 

Clinical Features of Menstruation, (hrlain recognizable changes occur 
in the nferus itself . Immediately before iiKuistruation begins the uterus is 
unusually scuisitive to pre^ssure ; this is jirobably the result of the pre- 
menstrual congi'stion. Often the ovaries and Fallopian tubes also a})pear 
to be unduly serisitiv^e. During th(‘ menstrual flow the cervix becomes 
d(hnitely softened as in early pivgnaiu'y, and a little dilatation of the canal 
occurs ; the uterine body is also soft, so that the local conditions simulate - 
an early abortion. This may give rise to considerable difficulty in diagnosis 
in the case of menstrual irregularity, where a period occurs after an abnor- 
mally long interval The diagnosis of abortion can then only be established 
by the discharge of definite embryonic structures. 

Menstrual dilatation of the cervix is no doubt occasioned by uterine con- 
tractions which thus fulfil the double purpose of expelling the menstrual 
blood and at the same time facilitating its escape through the cervix. The 
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contractions probably also assist in arresting? the l)k‘(Mling by (liminishing 
the calibre oi the vessels in the uterine wall, and ultimately the uterus 
btK‘om(\s tirni and hard oiK^e inon^. 

Ihemorrhagc^ from the uterus is not the only symptom of 
menstruation. For several days preceding each period c(‘rtam pfcrnomtory 
symptoms are often present, such as pelvic discomfort or actual pain, back- 
ache, lieadache, and more or less general malaise ; in some cases excitability 
of temper or mental depression occurs ; in others transient skin-eruptions 
appear regularly during the prenunistrual phase. This tram of symjitoms is 
recognizeal by the patumt as the pnaairsor of the ])(‘riod. In othiT persons 
no premonitory symptoms occur, th(‘ ])enod coming on without any kind 
of warning. In the hr.st two or thna^ days of th(' period the symptoms just 
described persist, and irritability of lh(‘ Idaddcr and sometimes painful 
micturition aie also not infreipKuitly met with. 

It has beem shown by imnuu-ous observations that during th(' primien- 
strual phase the jnilsi'-rate and the tempiTature are slightly (d(‘vatcd, the 
blood -])r(\ssu re is slight I v raised, and th(‘ {'X(*retion of urea is slightly 
incieaused above th(^ normal During th(‘ menstiual jmtkxI its(‘ll a tall 
occurs 111 each to slightly below the normal, and aft(‘r tlu' }H‘riod is 
o\er a rapid ridurn to the normal lev(‘l s(‘ts m Th(‘se are indK'ations ol 
vaso-motor and, jieihaps, of metabolic disturbances associab'd with the 
])ro(‘ess. 

Th(‘ se^Trity of th(‘ symptom 'i of mensti nation is very v^anabh' (‘Vim m 
healthy women. Only a small minority a]>pear to pass through the ]>eriod 
without sonit' suflenng, and in many <*as(‘s (‘ach mimstrual piuiod entails 
I {‘it her a day or two of semi-mvafidisin. or at the least a good deal of restrio 
tion of activity 

The jireinonitory symjitoms b(‘ing due to ])<‘lvic. congestion, it will lie 
obvious that when local morlud conditions are pri'sent, espixually thos(‘ of an 
inflammatory iiatur{‘, tin* symptoms which accamijiany them will tt*nd to 
b(Y*om(‘ aggravatcHl before (‘ach monthly jxuiod, by th(‘ gru^inml jiremi'iistrual 
congestion ol tlu' pelvic organs 

The Causation of Menstruation. Facts whi(*h hav(‘ b(M‘n grarlually 
accumulated in expermK'ntal and clinical work, during r(‘(;ent- yc'ars, ]iav(‘ 
influenced deejily the qu(‘st.ion of the causation ol the menstrual jirocess. 
The effect of reixmt work luis b<‘(‘n to indicate' that the jirolih'in is (‘vam 
more' coinjilex than was supjiosed, owing to the correlation which has 
lieen shown to (‘Xist b{*tw(‘en the ovarian fuiK'tions and those of the other 
(‘iidocrine bodu's. Much of the* difliculty attending inv(\stigation of the 
subject is due to th(‘ lact that no process strictly analogous to menstrua- 
tion (‘Xists in th(‘ lower animals, with the excejition of certain specie's 
eif monke'ys, in which a true memstruation occurs. The rut, or firennstrum, 
seen in many lowe'r mammalian orders, is jirobably the physiological 
homologuc of menstruation, but eliffers wielely from it m character. 

All theoretical ceinsiderations start frenn the well-establisheel fact that 
menstruation m sonu* way el(‘p(*nds upon the presence of fully developed and 
active ovarian tissue, (brnplete removal of the ovaries before puberty 
prevents the' establishment of the menstrual process, and in sexually mature? 
women totally arrests it. Only one apparent cxceptiein to this rule is known, 
viz. that in female pseudo-hermaphrodites a periodic haemorrhagic discharge 
may occur from the external genitalia, which are of the female type, although 
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the ^^onads arc of the mah' typo. The explanation of this exception will be 
inentioiKsl later. 

The pr(\sence of ovarit's does not alone suflice to ex(;ite menstruation : 
the ovarian tissue must drnelopcd ami (ictivating. The first appear- 

anc(^ of nKuislruation coincides with certain general physiological changes 
which (5()lh‘ciively constitute ptiberfg. These changes affect the external 
genitalia, the internal genii-alia, the mammary glands, and the psychical 
cliara(d(U'istics, of the imlividual, and referem^e has lieen mad(‘ to them on 
])age 7(S. In their totality they make up the female sex-characteristics and 
dillerentiati' the woman from the child. The changes which take place at 
])uberty m th(‘ ovary are that follicles Ix'gin to ripen and to discharge their 
ova, whil(‘ for tin* first time Intern tissue makes its a[)pearance m the organ. 
RemovaJ of the ovaji(‘s l)efor(‘ puberty inhibits most, it not all, of the other 
chang(‘s, but it is doulittiil wludher the ovarian changes can be regarded as 
the soil' exaatmg cause of puberty, for nunoval of the thyroid, and partial 
nanovat of ttu' pituitary, in animals, causi^s retrogressive changes m the 
utiniis and ovaries. It is therefore'- possible that puberty depends upon the 
h(‘aJthy activity and physiedeigical (‘o-ordination of the ovaries with other 
emdociiiK' bodies. A certain amount eif sup[)ort for this view may be feiund 
in the fact that fe'innh' children usually elisplayni'irked physical and psychical 
clnirac-ti'n sties wide'ly ditlVre'iit from those' of boys ; in them the oyaries are 
not hilly dc\(‘l()p(*d and are inactive, sei the jire'se'iice of se'x-c'haracters 
e*a.nnot be' (‘iitirely attnliute'd tei the'ir mHue'nce Furtlu'r, feunale yiseudo- 
he'rmaphrodites, possessing testes may yet, in external configuration and in 
psychical characte'rs, pre'sent the appearance of attractive women. 

Again, when the' age of forty-eight to fifty is reached the menstriiah 
])re)e‘e'ss corne's t.o an ('net, and comeadent changes occur in the ovary, in the 
external and mte'rnal genitalia, in the mammary glands, in the general 
metabolism, and in lh(‘ psychical cliaracteristics of the melividual. These 
will be founel more* fully elescribe'd on ])agc 91. All the climacteric changes 
are re't regressive', while those of puberty are progre'ssive'. The ovaries shrink, 
tlie (h'aahan folliedes ce'ase to ripen and ultimately disafipear m foto ; fresh 
lute'in fissiu' th('refore‘ ce'ase's to be produci'd, and the ovary in the end 
entire'ly iose's all its (“haracteristic histological elememts. (Changes closely 
resembling those of the natural climacteric can be ineiuc-e'd m younger women 
])y re'inoval eif the' e)varies, yet the cone-Iusion cannot lie safe'ly drawn that* 
the le)ss eif ovarian activity is the sole' physiolejgical cause of the cessation of 
menstruation, feir ovarrian anel uterine atrophy may be indiiceel in animals 
by removal eif the' thyroiel or by jiartial re'inoval of the [iituitary {vide infra). 
(-autiejn must be' e)bse*rve'el in ajiplymg exjx'rime'ntal results to the problemis 
e)f hiimun physioleigy, but if eliie allowance be made if. is fair to conclude that 
the eivaries cxe'rt a ]>reponderatmg influence upon the menstrual process. 

Assuming the'relore that the ovaries initiate and maintain the functions 
of menstruation, it may b('> further stated that there is fairly conclusive 
evidence' that e'ach recurring menstruation is correlateal with the changes-- 
which occur in the ovary as the results of ripening of the Graafian follicle 
and formation of the corpus luteiim. This evidence has been already referred 
to {sec p. 40), and it is only necessary here to repeat that menstruation 
apj)(?ars when the corpus luteum has reached its mature stage, unless preg- 
nancy has supervened. Discharge of the egg-cell occurs about the fourteenth 
day of the menstrual cycle (Shaw) ; the corpus luteuin immediately begins 
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to be formed, and at the same time the prerhenstrual changes begin in the 
endometriiun. It is permissible to conclude that from the corpus luteum is 
absorbed some body of the nature of a hormone whose function it is to 
initiate the menstrual chang(‘s in the endometrium. Involution of the 
corpus luteum is quickly followed by necrotic changes in the endometrium 
which result in haemorrhage. The fact that the Graafian follicles do not 
begin to ripen before juiberty is in complete harmony with this view of the 
causation of menstruation. 

An important contribution to this difficult subject has been made by 
Blair Bell in relation to calcium metabolism. This observer first noted that 
menstrual fluid contains a very high percentage of calcium salts ; he also 
found that just before menstruation the calcium-content of systemic blood 
is very high, falls rapidly when the bleeding begins, and gradually rises again 
to its previous level as the next jieriod is approached. In laying-hens he 
observed also a marked fall in the calcium-con tiuit of the blood wlnai an egg 
had been laid, and sometimes a preliminary rise. From these observations 
he suggests that periodic alterations in calcium-metabolism may be the 
exciting cause of menstrual bleeding. He believes that the excessive cal- 
cium-excretion IS brought about by the uterine glands, and is an active 
function of their epithelium, the marked leucocytic diapi'desis which occairs 
at the onset of menstruation assisting the process. < The calcium-excri'tory 
function of the uterus, he suggests, is under the control of the ovaries, pro- 
bably through the internal secretion, and this view perhaps receives some 
support from the consideration that the ovaries do not become active until 
an age at which the growth of the skeleton has reached an advanced stage. 

Under this theory the uterine haemorrhage may be jiarlly accounted for 
by a deficiency of calcium in the systemic blood, impairing its coagulability. 
But whether or not it be accepted as a theory of menstruation, the fact that 
an increased output of calcium occurs through the medium of the menstrual 
fluid may be accepted as proved. This fact seems to revive in scientific form 
the old view that menstruation was a form of excretion which served the 
purpose of carrying off various waste substances from the body. This view 
of menstruation is embodied in the Hebraic laws and customs, which decreed 
that during menstruation a woman was unclean.’’ In some of the earliest 
extant medical writings this view also found expression and was currently 
maintained until reciuit years, when the process came to be regarded as a 
purely local phenomenon, the effect of which was periodically to prepare the 
uterus for the implantation of a fertilized ovnm. Now a fresh group of facts 
has come to light which indicate that the ovarian functions are clearly corre- 
lated with those of the other endocrine bodies, and therefore make it reason- 
able to suppose that menstruation is a process which influences and is 
influenced by the organism generally to an extent which had not hitherto 
been surmised. 

/ The relations of the endocrine bodies to the ovaries and to the entire 
genital system have been investigated in four different directions : firsts it 
has been shown that certain definite changes occur in some of the endocrine 
organs during pregnancy ; secondly, that removal of the ovaries induces 
changes in other endocrine bodies and conversely, the removal, partially or 
entirely, of certain endocrine bodies leads to definite changes in the genital 
system ; thirdly, pathological conditions of certain of the endocrine organs 
have been shown to be associated with morbid changes in the genital system ; 
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fourthly y it has been shown that the effects of removal of the ovaries can be 
modified by the administration of extracts of certain endocrine bodies other 
than the ovary. Probably not all of these conclusions can be at present 
regarded as definitely established, and the ex})erimental work u])on which 
they are chiefly based requires confirmation. In regard to the thyroid, the 
pituitary and the adrenals, the evidence is fairly satisfactory : in regard to 
the thymus and the pineal we have little information at present. 

The Thyroid, The clinical fact has been well known for many years 
that the thyroid often enlargi's appreciably during pregnancy, the enlarge- 
ment subsiding after labour. In the rabbit it has been shown that an increase 
of colloid occurs in the premenstrual jihase and during pregnancy, and that 
after oophorectomy an enormous iiKTease takes place. Further, goitre is a 
disease which affects women much oftener than men, and a certain number 
of cases are on record where Graves’s disease (exophthalmic goitre) ensued 
with great rapidity after rimioval of the ovaries. C()nvers(‘ly, when the 
thyroid is removed in rabbits, which may survive for a considerable tinu*, 
rapid a^rophy of the uterus, similar to that produced by ()o])horectomy, 
is said to occur. Clinically it has been observed that cases of obesity asso- 
ciated with amenorrheea (;aii often be successfully trc'ated by administering 
thyroid extract. 

w The Pdmfary Gland. During pregnancy histological changes have been 
found in rabbits indicating increased cellular activity ; after oojihorectomy 
somewhat similar chang(‘s have been seen. Partial rc'moval of the pitui- 
tary in animals causes atrophy of the uterus, and disappearance of follicles 
from the ovary (Cushing). In young animals whi(;h survive this opera- 
tion for some tune, a condition supervenes which has recidved the name of 
dystrophia adiposo-genifalis, characterized by stunted growth, atrophy of 
the genital organs, and general obesity. Blair Bell has shown that an 
('xtract of the infundibular jiortion of the pituitary exerts a jiowerful action 
on the muscle of the parturient uterus. This action, however, is not exerted 
only on the uterus, other forms of non-striped muscle are similarly affected, 
as is shown by an increase in intestinal peristalsis and a diminution in the 
calibre of small blood-vessels. 

The Adrenals. In these organs also certain histological changes can be 
detected in pregnant animals. Removal of one does not affect the ovaries, 
but is said to cause a certain amount of atrophy of the utiuus. Morbid 
conditions of the adrenals have been observed in rare instances in children,, 
in whom also abnormal conditions of the genitalia were present. In males 
precocious sexual develo])ment, and in females approximation to the male 
type, may apparently be produced by abnormal adrenal activity. 

From these considerations it is clear that the functions of the genital 
system are interloidced with those of the other endocrine bodies , that some 
of the ovarian functions are shared by the thyroid and pituitary ; that the 
adrenals are possibly antagonistic to the ovaries ; and, finally, that the causa- 
tion of menstruation is to be sought not solely in the genital organs, but in 
thi^^ pr^^per co-ordination of activity of widely separated and structurally 
diverse organs. Andt further, it follows that menstruation serves more 
than a merely local purpose in connection with the proc(\ss of reproduction ; 
it IS probably of the nature of a true excretion. 

General Management of Menstruation. Menstruation, though a natural 
process, is one which readily passes the border line and becomes abnormal. 
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The due and regular occurrence of this function is undoubtedly an indication 
of good bodily health, while marked departures from the normal unfavourably 
influence the general health in most cases. At puberty care is accordingly 
called for until the menstrual function becomes properly established and its 
rhythm defined. Especially to be avoided under these circumstance's are 
overwork in school tasks, physical fatigue, and exposure to cold or wet 
during a mensinial period. In later life the same precautions, though 
desirable, are not in all classes of society practiciable. A chill caught during 
menstruation sometimes .causes sudden arrest of the hyemorrhage and, 
following upon this, acuteyjielvic pain, probably from unrelieved congestion. 
Such an occurrence may perhaps become the starting-point of inflammatory 
changes in the pelvic organs. In women who are habitually constipated" 
the daily use of a mild aperient is indicated during the premenstrual period. 
(For treatment in detail see ‘ Disorders of Menstruation,^ p. 149 ) 

Vicarious Menstruation (Xenomenia). Gynyoeological wntius of a 
generation or more ago universally h<‘ld the opinion that normal men- 
struation was sometimes n'placed or supplenn'iited by haemorrhages from 
organs outside the genital tract, whidi recurn'd at< a])])roximately regular 
monthly intervals. Writing in 1885, Eoutier succ'ei'ded in collecting th(* r(‘- 
ports of 334 cases, most of which, however, had come from ancient literature. 
In the great majority of casi's thie haiinorrhage wa^s described as- occurring 
from a mucous mi'inbrane, the commonest sites bc'irig the stomach, tin' 
respiratory passages, the nos(‘, the throat, or the intestine ; sometimes 
the breasts and sometimes skin-surfaces were however affected. As a rule 
the p(‘riodic hamorrhages were acc'ompaiiied by the usual general synifitoms 
associated with menstruation. In a large number of cases the organ from 
which the bleeding arose was the seat of some disease, such as gastric ulcer 
in cases of hamatemesis, phthisis in cases of hamoptysis, cancer in the breast, 
and ulceration in the case of skin-surfaces. Ik'rioilic bleeding from diseased 
surfaces in women who are at the same time mi'iistruating naturally cannot 
possibly be regarded as instances of ' vicarious menstruation,’ and practically 
the whole of sucli cases must be rejected. 

A small numbc'r of cases rtunain, howi'ver, which require further considera- 
tion. These are cases of primary amenorrhma, associated with congenital 
deh'cts which rendered normal menstruation irnjiossible, and in which periodic 
monthly knmorrhages occurr('d from apparently normal mu(H)US membranes, 
and were attended with gmieral symptoms similar to those of normal men- 
struation. A typical instance of this kind was published by Lloyd Thomas in 
1888. At the age of seventeen a well-developed girl, who had never men- 
struated, began to suffer from attacks of violent headache, followed by 
vomiting, and terminating in abundant epistaxis ; the attacks lasted for 
three to four days and recurred regularly every month, but there was no 
uterine bleeding at any time. This continued to the age of twenty-one, 
when she was examined and found to have complete atresia of the vagina ; 
a small supra-pubic incision was then made, and the pelvic organs explored, 
when it was found that the uterus was absent, but a small nodular body, 
taken to be an ovary, was found on the left side. After the operation the 
monthly nasal haemorrhages continued as before. 

A similar case has been since recorded by de Sinety, in which the bleeding 
occurred from the anal canal, the patient up to the age of thirty-one having 
never menstruated normally. 
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Cases such as these merit the name of ‘ vicarious menstruation,’ and 
sugg(\st the possibility that when menstruation is, from congenital defects, 
completely inhibited, periodic haunorrhages may occur from other organs, 
which serve some jihysiological purpose. From what has just been said 
of the causation of menstruation, and the widespread systemic disturbances 
winch attend it, it is not wholly improbable that under the influence of the 
internal ovarian secretion or the secretion of other endocrine bodies, such 
luemorrhagc's may occur. 

THE MENOPAUSE OR CLIMACTERIC PERIOD 

Mi'iistruation generally ceases at some time between the ages of forty- 
five and fifty , it may, howiwer, be delayed to the age of fifty-five or even 
later ; occasionally it occurs early, before the age of forty. Inhere are three 
mod(\s in which the menstrual function may come to an end : (a) It may 
terminate suddenly and finally without any preceding (‘hange being obsi'rved ; 
{h) the pt'riods may occur at irregular and increasing intervals, with gradual 
reduction of the amount, of bleeding, until it finally disapjiears conpiletely ; 
{(') during the piuiod of irn'gularity occasional profuse or prolonged losses of 
blood may occur. Th(‘ duration of the period of irregularity is variable, and 
may extend over seviu'al years. 

Acconifianying thes<‘ alterations m the menstrual function ciTtain giuieral 
disturbanct's are very commonly imd. witli. Tlu'se disturbances may be 
dividi'd into three groups : (a) psychical ; (h) vasomotor ; (c) metabolic. 

Th(‘ commoTU'st psi/chical change is numtal depression , although natur- 
ally of a (heerful disposition the woman may become morose, tearful, despon- 
dent or irritable. Exaggeration or perversion of sexual feeling sometimes 
occurs. The clmiacteric is not necessarily the precursor of senility ; women 
often preserve the fr(*shness of maturity for many y(‘ars unless general ill- 
h(‘alth or mental disturbances supervene. Loss of energy, of memory, of 
imagination and originality are sonudimes found. The climacteric is a time 
at which tluue are nicr(*as(Ml risks of insanity, and this liability is more 
marked in the statistics of private than of rate-paid asylums (Percy >Smjth), 
indicating a great(‘r liability on the part of women of the better class. 

Another psychical disturbance often found in sterile women who arc 
ap})roachiiig the menopause is pseudoeyefiis, or spunof^s' pregnancy. In this 
condition amenorrha'a is associated with the presence of a phantom abdominal 
tumour and many of the minor signs and symptoms of pregnancy. The 
tendency to the deposition of fat in the abdominal walls at this time of life 
hf‘lf)s to simulate th(' prc'sence of a growing abdominal tumour. The jiatient 
is, as a rule, herself imtindy deceived, and often sincerely believes herself to 
be ])regiiant, so that it may be difficult to convince her of her error. So 
closely is the natural condition simulated that at the appropriate time a. false 
labour, attemded with severe abdominal pains, may occur. In order to avoid 
mistakes cases such as these should be e^:amined under amcsthesia, when 
the absence of pregnancy-changes in the uterus will be made out without 
difficulty. 

The most characteristic vasomotor symptom consists in attacks of ' flush- 
ing.’ The patient experiences the sensation of waves of heat passing over 
the whole body, often accompanied by visible congestion of the face and neck 
or other areas of the body, and followed by sweating, which in severe cases 
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may be profuse. Each ‘ flushing ’ may last from fifteen to thirty minutes, 
or, on the other hand, may be almost momentary ; several may occur in a 
day, or they may be much more infrequent than this ^ they appear to be 
especially severe at night. The mechanism of production of this vasomotor 
disturbance is not known. Headaches, neuralgia, sensations of tingling 
or numbness in the extremities, and sensory neuroses of the throat are also 
common. 

Tbe chief 7nelaholic change is the marked tendency to obesity ; often 
^this is local, the abdominal wall being a frequent position where large deposits 
occur, leading to the suspicion of an abdominal tumour. 

In rare instaiK'.es women ])ass through the climacteric without suffering 
from any of ibe above-described disturbances. In other instances they are 
severe and prolonged, and may ])ersist for several years after menstruation 
has ceased . 

The artificial menopause which ensues upon op('rative removal of both 
ovaries during the sexually active period of life closely resembles the natural 
])rocess, but the attendant symptoms are often unusually severe. Arrest 
of menstruation by removal of the uterus, if one or both of the ovaries are 
retained, is usually almost entirely free from the attendant symptoms just 
described. 

Sometimes a promt are menopause occurs apart altogether from opera- 
tive interference, and a case has been recorded in which menstruation 
ceased naturally at the age of twenty-three, having begun at the age of 
eleven . A severe illness or a mental shock appears m some cases to have been 
the exciting cause ; in others it has been due to lactational atrophy of the 
uterus , in others no cause has Ix^en discovered. 

The general phenomena of the menopause are induced partly by the 
loss of the internal ovarian secretion, partly by the effects of the arrest of 
menstruation. The fact just alluded to, that hysterectomy with preserva- 
tion of the ovaries is not attended by climacteric symptoms indicates the 
importance of the ovarian secretion. This view is further supported by the 
results of ovarian grafting, with and without retention of the uterus, referred 
to on page 40. 

Anatomical Changes. Certain well-marked changes take place in the 
external and internal genital organs when the climacteric has been passed ; 
they do not, however, appear immediately, and many women retain for a 
long time the outward signs of sexual activity. The labia majora slowly 
shrink from loss of subcutaneous fat, and the labial and pubic hair becomes 
less abundant, gradually disappearing as old age is reached. The nymphse 
then become relatively prominent, and the skin of the vulva is generally dry 
and somewhat polished m appearance. The stratified epithelium of the vulva 
and vagina atrophies, and small round patches of a dark-red colour, apparently 
due to exposure of the deep layers of epithelium, are often seen {see PL XV, 
p. 309). The vaginal portion of the cervix shrinks and becomes less promi- 
nent, or it may retreat until the lips of the external os are flush with the sur- 
face of the vaginal vault. The body of the uterus and the Fallopian tubes 
shrink ; the endometrium in old women is found to be atrophied {see Fig. 212), 
and the greater part of the uterine muscle replaced by fibrous tissue {see PL II, 
Fig. 6), but the endometrium may occasionally be found to retain approxi- 
mately its normal characters for several years after the cessation of menstrua- 
tion {see Fig. 21, p. 27). The ovaries also shrink and completely lose all 
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their Graafian follicles, and then consist mainly of fibrous tissue. Gradual 
disappearance of the follicles can be traced long before menstruation ceases. 
The connective tissue beneath the pelvic peritoneum to a great extent dis- 
ajipears, and the various ligaments become shortened and inelastic. The 
upper roomy part of the vagina becomes much diminished m c-apa(‘ity by- 
shnnkage ; sometimes irregular or concentric bands of dense fibrous tissue 
form in the vaginal wall, producing a constriction of the canal, or forming 
j)0(;kets in the vaginal vault. The mammary glands simultaneously atrophy 
and los{‘ much of their fatty envelope. 

The vaginal sc'cretion of women jiast the menopause has no bactericidal 
properties, and owing to the imperfect closure of the ostium vaginae, foreign 
matter enters more readily than in the case of younger womim. Infecdaon 
of the mucous membranes is accordingly more prone to occur, and this change 
IS probably the main factor in the causation of the condition ilescribed as 
senile vaqimks {see p. 341). The same changes may spread into th(i ut(Tus, 
jiroducyig senile endometritis {see p. 223). 

Treatment. The care of the general health in women who are jiassing 
through the change of life is of some importance'. The attendant symptoms 
do not n'rjuire tn^atment unless they are unusually sev(*re or jirolongt'd, and 
t hen it must b(‘ admitted that we do not possess any remedies which can be 
relied upon to relieve them. Ovarian extract, given m the form of tablets, or 
‘ (x)rpus luteiim ’ tablets, or ovarian and mammary extract combined in 
capsules, sometimes appc'ar to diminish the seventy of the flushings , in 
other cases small doses of thyroid or thymus gland have proved useful. The 
use of sedatives, alcohol, and analgesic preparations is to be discouragc'd, 
especially m women of neurotic temperament,, for drug habits are readily^ 
ac^quired under these conditions. The use of small doses of bromide com- 
bined with valerian or with a vegetable tonic, such as cinchona, is however 
often useful. 

Haemorrhage and discharges at or after the menopause must m all cases 
be regarded as indications of the possible occurrence of malignant disease', 
the most likely seat of the disease being the cervix or the body of the uterus. 
A careful and complete internal examination must m all cases be made without 
delay, for successful surgical intervention is possible only m the early stages. 
The necessity for submitting to such an examination must be explained to 
and urged upon the patient, who may, at first, be unwilling to allow it. In 
the great majority of cases a local cause will be found for irregular and 
protracted bleeding at the menopause, but sometimes, as has been already 
mentioned, this is not so. This matter will be again discussed in connection 
with the diagnosis of cancer of the uterus (p. 484). 
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INTERROGATORY EXAMINATION 

The Patient^s Previous History. In this connoction then* aro certain points 
which are of especial significance in gynaecological cases. In the first })lace 
the menstrual function demands attention ; th(* age of comm(*nc‘.(*inent, 
periodicity, degree of regularity, duration, amount, and attendant symptoms 
should be noted. Next the obstetric history, if any, should be tnlaai, tin* 
chief points to be noted being the numb(*r of })regn‘aneies, their dates, tin* 
occurrence of difficulties in delivery, and the h^ngth and charaeb'r of flu* 
subsequent convalescence Th(* last-named point is of grt‘at ])raetieal im- 
portance, for a large number of cases of (hronu* pelvic inflammation arisii 
from infection following either a confiiK'inent or inisiarnagi*, and a [irolonged 
or complicated lying-in p(*nod may lx* gern'rally accept(‘d as an indication of 
septic infection having occurred. The o(‘currenc(* of a serh*s of miscarriages 
IS an important point in the obstetric history, for signs of systemic syjfliilis 
or lo(al pelvic morbid conditions are not mfrecpiently found m such cases , 
further, it must be remembered that a miscarriage is almost as frecjiumtly 
followed by s(‘ptic infection as a confinement/ A history of gonorrlKnal 
infection m the patic'ut herself, or m her husband, or in a ])n*vi()us husband, 
has important bearings upon the (‘ausation of sUu-ility , the s(*(piekn of 
gonorrhoea may sterilize both the male and the female, the former by s(‘tting 
up chronic epitlidymitis, the latter by sealing the Fallopian tubes. Furtlu*!', 
gonorrh(Pa is a frequent cause of both acub* and chroriK* pelvic inflammation 
in women, and may on occasion give rise to puerjieral se])sis following 
either miscarriage or labour. Acute atf^acks of appendichis may bi* th(* 
starting-point of pelvic inflammation, which may persist after ojierative 
relief of the original disease./ Syphilis is a very infrequent cause of pelvic 
inflammation, but it is regarded by some WTiters as the clause of one variety 
of subinvolution of the uterus, and in the late secondary stage a ihronu^ 
form of granduloma affecting the vulva may ajipear. 

The History of the Present Illness. Whenever it is possible to do so, a 
clear history of the onset of the illness should be elicited. In chronic cases 
of long standing this is seldom practicable, partly from the patient’s recol- 
lection being at fault, and partly from her want of observation. In recent 
or acute cases the relation of the first symptoms to the last preceding men- 
strual period, or the last preceding pregnancy, should be established by dates. 
In many diseases, symptoms of considerable diagnostic importance appear 
at first, but being of brief duration, are often not mentioned by the patient 
unless particular inquiry is made for them. As an example may be noted 
the scalding pain on micturition which accompanies the transitory acute 
urethritis of gonorrhoea {see p. 259). In cases characterized by recurrent 
attacks of acute pain, particular inquiry should be made as to their relation 
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to a menstrual period, and as to the occurrence of such menstrual alterations 
as delay, or increase in the amount of the haunorrhage. The im])ortance of 
these points will be obvious in cases of pelvic inflammation and of extra- 
uterine gestation. 

It will bt‘ found that the symptomatology of gymecological disease is 
somewhat restricted. There are three important symptoms, viz. haemorrhage^ 
discharge, and pain, which are met with either individually, or in various 
degrees, as a symjitom-complex in a variety of difTennit circumstances. The 
causation and signiflcance of these cardinal symptoms will be considered in 
a later section , their incidence, their seventy, their recurreiuu^, and their 
s})e(tal cliaracters are subject to very numerous variations, the details of 
which should be noted in eac.h individual case| Mc'xt in importance to these 
symptoms come disturbances of the function of mcuistruation, eiflier in the 
form of alterations of rhythm, such as increased or diminished frequency, 
altcirations of amount—either l(\ss or more, and alterations of duration. The 
(‘fleet, if any, of a menstrual period upon tlu^ symjtoms comjilained of shmild 
also be inquired into. Many minor symptoms arc' also frequently m(‘t with, 
such as stc'rility, pain or difliculty in sexual intercourse (dysjiareimia), and 
disturbances of the' function of micturition, and, though of much less import 
ance, of the function of deda'cation 

The geiK'ral health may be adversedy mfliieni^ed ; thus severe hajmorrhage, 
sudden or prolonged, may lead to jirofound anaBmia ; malignant disease to 
wasting and cachexia ; chronic pain to loss of sleep and apyietite, to func- 
tional disturbances of the nervous system, or in some cases to aggravated 
forms of neurasthenia. It is to be borne always in mind that eases of the 
latter variety must be carefully discriminated from commencing dissennimt.ed 
sclerosis, a disease to which women are particularly prone, and which may on 
occasions be mistaken for hysteria, unless caution is exercised and the possi- 
bility of error recollected. 

C^are and judgment are required in estimating the value to be attached 
to the statements made by patients as to the severity of the symptoms of 
which they complain. This is especially the case with regard to pain, for 
many women unconsciously exaggerate this symptom ; in others it bears 
the complex and variable characters which are associated with functional 
disturbances. In all cases less importance should be attached to the account 
of her suflerings given by the patient than to the results of careful physical 
examination. 


ABDOMINAL EXAMINATION 

The patient should lie upon her back with the body uncovered from the 
mammae to the pubes. Inspection will detect the presence of enlargement of 
the abdomen, its distribution and extent, skin markings, of present or past 
pregnancy, scars >1 previous operations, the condition of the navel and the 
degree of mobilit} of the parietes on respiration. Enlargement may be due 
to obesity, to the presence of fluid, to the presence of a tumour, to flatulent - 
distension of the intestine, or it may be of the variety known as phantom 
enlargement. In the case of obese patients great care is required ; on the 
one hand a small tumour may easily be missed in such cases, while on the 
other the general enlargement may be wrongly attributed to a large tumour. 
In some cases the presence of the signs of early pregnancy must be sought 



96 


GYNAECOLOGY 


for in the breasts ; in cases of pain referred to the breast, a systematic 
surgical examination of both mammae, including the axillary and supra- 
clavicular regions, must be made. 

Palpation. A certain amount of skill is required in successfully con- 
ducting an abdominal palpation. The hands should be warm, and in using 
them the whole hand should first be' placed flat upon the abdomen, and 
lightly passed over the parietes, great gentleness being employed at first, 
especially in the case of nervous patients. The points of the fingers should 
not be used, but when pressure is required this should be applied with the 

whole hand or with all the fingers 
together. The patient meanwhile 
should breathe lightly and easily, 
keeping the mouth open. From 
nervousness many patients contract 
the recti muscles upon the? lightest 
contact of the fingers, or maintain- 
ipg the diaphragm in contraction, 
breathe solely with the thoracic 
muscles. An aiuesthetic may, in 
some cases, be required before a 
satisfactory palpation can be made. 

When the abdomen is not en- 
larged and its walls are thin, it is 
sometimes possible to recognize the 
body of the normal antevertcMl 
uterus on deep pressure behind the 
symphysis pubis. A soft, ill-defined 
swelling, dull on percussion, in the 
hypogastric region, which prevents 
the hand from being pressed into 
ihe pelvic brim, suggests the full or 
distended bladder. The csecum and 
pelvic colon, when distended, form 
soft tympanitic swellings in either 
iliac region, which should not be 
mistaken for any abnormal condi- 
tion ; when empty and contracted 
these portions of the gut, in thin 
patients, can be rolled beneath the 
fingers, and may feel solid and cylindrical in shape. Tenderness on deep 
pressure at a point about 2 inches above the middle of Poupart’s ligament 
is so frequently met with, especially upon the left side, that it can hardly 
be regarded as abnormal except in a sevcue form ; it forms one of the well- 
known stignmia of hysteria, and though often referred to as ‘ ovarian tender- 
ness,’ its connection with the ovary is at least doubtful. On the right side 
its possible relation to appendicitis must be borne in mind. 

The routine examination should also include palpation of the regions of 
the caecum and appendix, the transverse colon, the gall-bladder, the pelvic 
colon, and the renal region on both sides. Movable kidney is very common 
in women, and when the abdominal walls are thin, it may be readily recognized 
by the following manoeuvre. When examining the right kidney the examiner 



Fig. 73 . The Abdomino-Pelvic 
Cavity (Cunningham). 
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stands upon the patient’s right side and places his left hand upon the flank 
with the fingers behind in the ilio-costal space, the thumb in front along the 
costal margin. The patient is then directed to take a dec^p ins})iration ; when 
the kidney descends with the diaphragm the thumb is depressed deeply below 
the ribs, while the patient allows the chest to empty itself. The kidney is 
thus detained below the ribs and can be palpated with the right hand, and 
its size, contour, and sensibility determined. Afterwards the ])re8sure of the 
left thumb is relaxed, when the kidney can be pushed up again into its bed. 
In examining the left kidney the examiner stands upon the left side and 
uses his right hand in the flank. 

The position of swellings, or of areas of pain, increased sensibility or 
abnormal dulness, should be defined as accurately as possible for record, anti 
here pertnission is a useful aid. For this purpose the pelvi-abdominal cavity 
may be divided, as shown in Figure 73, into four horizontal zones named from 
lielow upwards— the pelvic cavity, the hypogastric zone, the umbilical zone 
and the costal zone . The hypogastric zone is 1 imited below by the pelvic brim, 
and abcfve by the inter-tubercular plane, an horizontal Ime drawn betwetui 
the highest points of the iliac crest. The costal zone is limited below by the 
sub-costal plane, an horizontal line joining the tips of the tenth costal cartilages, 
and above by the dome of the diaphragm. The pelvic cavity may be furth(T 
subdivided by the intersection of its anterior and posterior diameters into 
four sections, which are named right and left, anterior and posterior sections 
respectively. Each of the abdominal zones may be further subdivided 
into three regions by two vertical lines drawn one on each side from the 
middle of Poiipart’s ligament to the costal margin. Nine regions are thus 
marked out upon the anterior abdominal wall which are named as shown in 
Figure 74. In the case of abdominal swellings of considerable size, it is well 
to state the horizontal zones in which they he, as well as the regions which 
they occupy. 

When general enlargement of the whole abdomen is present the cause 
may be— (1) obesity; (2) ascites; (3) ‘phantom’ enlargements; (4) a 
tumour. Obesity will be suspected if the adipose tissue of the body generally- 
is in excess , when giving rise to abdominal enlargement, the greater part 
of the excess of fat is in the abdominal parietes, the remainder in the omen- 
tum and mesenteries. The obese abdomen is flattened anteriorly, bulges 
in the flanks, and shows no increase of tension ; the umbilicus is depressed 
to an unusual degree. The presence of a thick layer of subcutaneous fat 
can be demonstrated by taking up the abdominal wall in folds between the 
fingers. Firm percussion is required to bring out a resonant note from the 
subjacent intestines. Small abdominal tumours, in such conditions, may 
be overlooked even when great care is exercised. When deep palpation 
is rendered difficult by obesity, or by rigidity of the abdominal muscles, it is- 
convenient to employ both hands, one superimposed upon the other. The 
fingers of the lower hand are then used for palpating, while the upper hand 
presses it deeply into the abdomen so as to overcome the parietal resistance. 
Ascites causes general enlargement of the abdomen only when the amount of 
fluid is great. An area of resonance then persists around the umbilicus, and 
extends upwards through the epigastric region into the costal angle, while 
the flanks and lower abdomen are dull ; the area of dulness shifts on change' 
of position, as may be demonstrated by turning the patient on her side,' 
when the upper flank will become resonant ; a fluid thrill is readily obtained 
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from side to side by gently flicking the abdominal wall in tlie flank'. 8niall 
amounts of tree fluid in the abdonn^Ti may Ih' very diflieult to r(‘e()gMi/e 
when the patiiait is (‘orpukmt or when sojne other morbid (condition is also 
present. Phantohi eidargenunt of the abdomen oeeurs io w'ouhmi of neurotic 
or hysterical temperanumt, and is always recogni/al)k‘ l)y its e()m|)Iete 
subsidence under anaesthesia. Comparatively flnv fanioars attain a size 
large enough to cause general enlargement of the abdomen at all similar to 
the conditions just mentioned ; that most commonly met with is an ovarian 

cyst, more rarely a flbro-cystic 



tumour of the uterus ; hydatid 
cysts, and malignant growths in 
their advanced stages, may also 
be mentioned. 

When localized enlargement 
of the abdomen is met with, 
the possible causes nvc much 
more numerous and ‘’include 
morbid conditions of all the 
abdominal and pelvic viscera. 
Only those of pelvic origin can 
be referred to here. In the 
case of a tumour of pelvic origin 
rising into the abdominal cavity 
it is usually impossible to de- 
fine its lower borders by ab- 
dominal examination ; i,e, the 
fingers cannot be pressed down 
below it through the abdominal 
walls. Exceptions to this rule 
will be found in a pelvic tumour 
with a long pedicle which allows 
it to ride above the pelvic brim ; 


such are either ovarian tumours, 
Fig. 74. Ihe Regions of the Abdomen (Cun- parovarian cysts, or subserous 
mngham) ], Right hypochondriac region; fibroids. Pelvic ab- 

r?r\ ■*’ swellings, as thus dc- 

region; 4, right lumbar region; 5, umbilical i i t i 

region; 6, left lumbar ?ogion ; 7, right iliac may be fluid or solid, or 

region; 8, hypogastric region; 9, left iliac “parts fluid, m other parts 
region. solid ; the consistence of a soft 

solid tumour is not readily dis- 
tinguishable from a cyst with thick walls or very viscid contents. Swellings 
of these characters may be due to over-distension of the bladder, to preg- 


nancy, to new growths of the uterus, or ovaries, to distension of the Fallopian 
tubes or uterus, to fluid or solid effusions in the pelvic cellular tissue, or to 
encysted collections of fluid in the peritoneum V It must never be forgotten 
that the commonest abdominal swelling in women is the gravid uterus, and 
unless the possibility is excluded by age or by the physical characters 
of the swelling, it should always be- first considered. The over-distended 
bladder has also been the cause of innumerable diagnostic mistakes ; the 
catheter offers an easy means of recognizing it. The bladder being excluded, 
pelvi-abdominal tumours which yieM a fluid thrill are in almost all cases 
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ovarian or parovarian cysts ; occasionally fibro-cystic tumoxirs of the uterus 
or hydatid cysts will be found to y ield this sign. It is not in all cases, 
however, that fluid tumours yield a fluid thrill (see p. G42). As a rule the 
consistence of the gravid uterus is that of a soft solid ; occasionally, however, 
a fluid thrill may be detected (hydramnios). 

Nearly all pelvi-abdominal tumours are dull to percussion. Exceptions 
will be found in cases of heematocele, and of encysted peritonitis, often 
tuberculous, in which conditions coils of intestine always become incorporated 
by adhesions in the walls, giving a subresonant note over the greater part 
of its extent. In some instances also retroperitoneal tumours displace the 
large gut forwards, giving a subresonant note over the position of the gut. 
Putrefaction, with production of gases, may occur in extra-uterine gestation, 
thus giving rise to a greater or less degree of resonance in such tumours. 

All tumours of pelvic origin are dumb on auscultation, except the gravid 
uterus, an extra-uterine gestation, and certain uterine-fibroids which may 
yield a souffle similar to the uterine souffle of pregnancy. 


VAGINAL EXAMINATION 

A complete vaginal examination of the pelvic organs is conducted by 
inspc'Ction and palpation, and also requires the use of certain instruments. 
Parts of the examination are not in all cases necessary, but it will be con- 
venient to describe the methods here in full. For general use as a lubricant 
there are various forms of liquid soap and glycerine jelly which can be - 
readily procured. In cases of venereal or septic infection boiled rubber 
gloves must be worn, both to protect the fingers from contamination and 
to avoid the risk of carrying infective material to others. Under other 
conditions theur use is a matter of choice, but there are many sound reasons 
for recommending their routine employment. It is not possible in all 
cases to exclude sepsis and gonorrhoea except by local examination, and 
contamination of the fingers may occur before the danger is recognized . To all 
who are frequently operating the preservation of the hands from contamina- 
tion is a matter of the greatest importance, and equally to thci practitioner 
engaged in midwifery. In hospital work, where a gynaecologist may examine 
a number of women in quick succession, there is a further danger, viz. the 
possibility of carrying infection from one patient to another through inade- 
quate disinfection of the hands after each examination. 

The position in which vaginal examination is usually made in this country 
is with the patient lying on her left side (ses Fig. 81, p. 106), with the thighs 
flexed on the abdomen. A high couch and a good light are useful aids. In 
cases of prolapse it is sometimes desirable to examine in the standing position ; 
in rare instances such postures as the genu-pectoral may be adopted, but 
these are employed for treatment rather than for diagnostic examination. 
The examination can also be made with the patient lying on her back, with - 
the thighs flexed, the feet supported on rests at the end of the couch, and the 
knees separated (see Fig. 75). In either position inspection of the vulva can 
be conveniently made, and this is the first part to which attention is directed. 
The points which should be noted are the condition of the labia majora, labia 
minora, and clitoris ; then separating the labia with the fingers, the hymen, 
carunculse myrtiformes, vestibule, meatus urinarius and fossa navicularis 

7—2 
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should be examined in turn ; then, with the tip of the index finger introduced 
Ihrough the ostium vaginae, pressure should be made upon the floor of the 
urethra towards the meatus, so as to reveal the presence, if any, of urethral 
discharge ; finally, the openings of the Bartholinian ducts may be inspected, 
and when enlarged the glands may be palpated by taking the tissues at 
the base of each labium majus between the finger in the vagina and the 
thumb externally. The normal gland cannot be defined by palpation. 
Generally the mucous surfaces of the vulva are moist, but there is no visible 
discharge ; sometimes white curdy secretion or a thin opalescent fluid is 
present ; neither is abnormal. 

The next step is the digital examination of the vagina, which is usually 
made with the index finger, or in a parous woman the index and middle 
fingers, of the right hand. It is a great convenience to learn to use either 
hand with equal facility for the internal examination. In introdiudug the 
fingers it will be remembered that the vulva presents an antero-posterior 
slit, while the lumen of the vagina is transverse ; the hand will therefore 
be rotated through a right angle as the fingers pass upwards towards the 
cervix. 

The condition of the vaginal walls is the first point to be observed ; the 
transverse rugae {see p. 49) can usually be felt on the lower one-third of the 
anterior wall, but in women who have borne several children, or in cases of 
prolapse, they are often absent. The educated finger will at once delect such 
conditions as abnormal laxity of the walls (in prolapse), constrictions, cica- 
trices, warty excrescences, and bulging swellings, either cystic or solid. The 
vaginal ^portion of the cervix must next be defined. It lies usually about the 
centre of the pelvic cavity, the external os corresponding to the level of the 
ischial spine ; departure from this position is, however, by no means un- 
common, and too much importance must not be attached to the slight dis- 
placements in one or another direction which may be met with, for the healthy 
uterus does not invariably lie in the middle line, nor at the same horizontal 
level. In nulliparous women the os forms either a small round aperture, 
or a narrow transverse slit ; in women who have borne children it is invariably 
either transverse, if no laceration has occurred, or irregular if the cervix has 
been torn in delivery. Another condition which is not abnormal must also 
be borne in mind, viz. the presence of several low, smooth, round, firm eleva- 
tions upon the surface ; these are caused by retention cysts formed in the 
fibro-muscular wall of the cervix by closure and dilatation of the deep portions 
of the cervical glands — the so-called ovula Naboth. (Fig. 15, p. 19). The 
educated finger will detect such abnormal conditions of the cervix as dilata- 
tion of the canal, hypertrophic elongation and ectropion, protruding polypi 
—either cervical or uterine — and ulcerations due to malignant growths or 
to other causes. 

Bimanual Examination. The next step is the bimanual examination, 
and this is the most important from every point of view. Considerable 
experience of this method is necessary to acquire confidence and skill ; under 
favourable conditions it is easy and permits of a detailed examination of all 
* the pelvic organs ; under unfavourable conditions, such as obesity, nervous- 
ness, loading of the rectum, etc., it may be necessary to suspend judgment 
until an examination under anassthesia has been made, and even this in 
some instances may leave many points undetermined. 

For a successful bimanual examination it is essential that the bladder 
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should not be full nor the rectum loaded ; a mild aperient should therefore 
be taken in preparation for the examination. 

The only position in which the bimanual examination can be properly 
made is with the patient lying on her back, and the knees bent to an acute 
angle. When a special gynaecological couch, or operating table, is used the 
examiner stands between the patient’s knees as in Figure 75 ; it is equally 
convenient, however, for the examiner to stand at the side of the couch, 
passing his right hand beneath the bent right knee of the patient {set 
Fig. 76), and for this method no special couch is required. The right hand 



Fig. 75. Method of Making the Bimanual Examination, the examiner 
standing at the end of the couch. (From a photograph.) 

is usually employed for the internal examination, the left is placed upon the 
hypogastriiim, and with the fingers of the two hands working in conjunction 
the pelvic organs can be palpated simultaneously from above and from below. 
It is advisable to become familiar with the use of either hand internally| 
for the right side of the pelvis can be explored more thoroughly with the right 
hand, the left side with the left hand. The examination should also be 
learned in both positions shown in Figures 75 and 76, for the use of a couch 
or operating table is not always practicable, and in the case of patients con- 
fined to bed the position shown in Figure 76 is more convenient and occasions 
less distress than the other. 

The body of the uterus is first sought in its normal position of anteversion. 
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The uterus usually lies roughly in the obstetric axis of the pelvic cavity. In 
thin subjects it will be readily felt in this position ; if not found at once, the 
vaginal finger should be used to push up the uterus towards the abdominal 
wall ; this is much more effectual than attempting forcibly to overcome the 
resistance of the powerful abdominal muscles, by pressure from above. 
The external hand should be placed about half-way between the pubes and 
the umbilicus. When the body of the uterus is thus held between the fingers 
of the two hands, it is possible to determine its position, size, shape, con- 
sistence, and mobility ; minor points also to be noted are sensitiveness to 
pressure, and pain provoked by movemen^ It is by no means easy to make 
a satisfactory bimanual examination of a retroverted uterus without first 
pushing it up to the level of the pelvic brim, and this can sometimes be done 
more effectually jper rectum than per vuginam. 

The uterine appendages should be identified next, and these are found 



Fig. 7H. Method of Making the FUmanual Examination,' tlie examiner 
standing at the side of the couch. (From a photograph.) 

by bimanual examination of the lateral fornices. Exceptionally when the 
abdominal walls are thin and long, three structures may be made out. An- 
teriorly a thin cord which can be rolled between the fingers represents the 
round ligament ; behind this is a softer, cylindrical structure— the Fallopian 
tube ; tracing the latter outwards, the ovary may be felt in its usual position, 
i.e. close to the lateral pelvic wall : it will be recognized by its round or oval 
shape, soft consistence, sensitiveness, and ready . mobility, slipping easily 
between the fingers of the two hands. If the ovary cannot be felt in its 
normal position, it may be found prolapsed into the pouch of Douglas, The 
most difficult of all to recognize is the normal Fallopian tube ; it is softer in 
consistence than the round ligament and more difficult to distinguish unless 
thickened or distorted by pathological changes. In cases of obesity, or 
rigidity of the abdominal walls, the unenlarged appendages may not be felt 
at all ; when felt under such circumstances, they are probably of abnormally 
large size. 
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The blaMer cannot be outlined by palpation when empty ; the full 
bladder forms a soft fluctuating sac felt in the anterior fornix, which dis- 
places the uterus backwards so that only its fundus can be felt. The termina- 
tion of the pelvic portions of the ureters can in some cases be identified in the 
lateral vaginal fornices, a little to the outer side of the cervix. When 
thickened from tuberculous disease, or when a calculus is present, their 
defection is easier. 

I Many abnor^ial structures may be detected in the lateral fornices ; a 
soft, cystic, movable swelling is generally an ovarian or a parovarian cyst ; 
a hard, solid, movable swelling is generally a subperitoneal fibroid, but may 
be a solid tumour of the ovary ; a firm or hard, fixed, tender swelling is 
generally inflammatory, and in the great majority of cases includes, as its 
nucleus, an inflamed tube or ovary, or both (salpingitis : oophoritis) ; less 
commonly this kind of swelling is due to an inflammatory effusion into the 
broad ligament (cellulitis). Visceral ptosis is very common in women, and 
a loop of the jielvic colon on the left side, or a portion of the caecum on the 
right, or a loop of ileum in the middle, may often be palpated, and may 
som(‘times be felt to gurgk‘ under the pressure of the fingers. These parts of 
the intestini^ are sonudimes mistaken for pathological conditions such as 
cysts, but they are always ill-defined in outline, and give an obscure sense of 
r(‘sistance rather than the impression of a definite mass. A second examina- 
tion .after jiroper evacuation of the bowels may show that the swelling has 
disa])peared. | 

Lastly, the posterior fornix is explored in the same manner. By pressing 
the intiTnal finger upwaards behind the c(‘rvix, a small portion of the posterior 
iit(uine wall in its lower part may be felt (see Fig. 2) ; the anterior rectal 
wall and the utero-sacral ligaments can also be felt, but the latter are not 
recognizable unless unusually well developed, or thickened by inflammatory 
or otlnu changes. In all cases they can be examined much more effectually 
per rectmn than per vaginani.mOi all the structures which may, under 
abnormal conditions, be felt tlrrough the posterior fornix, the commonest 
is the body of the uterus in backward displacement, and next to this 
thc‘ ovary when jirolapsed ; other structures which may be encountered 
include such varied conditions as uterine fibroids, ovarian tumours 
(cystic or solid), inflamed or dilated tubes, intraperitonc^al collections of 
])lood or inflammatory fluids; displaced abdominal viscera such as the 
spleen or the kidney, secondary growths of abdominal origin such as 
carcinoma of the omentum or peritoneum, hydatid cysts of the pelvic 
cellular tissue, fa'cal accumulations, and new growths or foreign bodies in 
the rectum .|| 

In many cases great assistance will be obtained from making the bi- 
manual examination both in the dorsal and in the lateral positions. The 
change of posture brings with it a change in the position of the principal 
pelvic organs, especially the uterus ; in the Sims’s position this organ tends 
to fall forwards, and thus to allour a more complete examination of the regiop 
of the pouch of Douglas from below. 

Rectal, Recto-abdominal, and Recto-vagino-abdominal Examination. 
Kectal examination is made with the index finger of the right hand, gloved 
and freely lubricated. It is essential that the rectum should be empty. In 
a virgo intacta it is desirable to avoid vaginal examination if possible, and 
^he recto-abdominal method then permits of approximately accurate results 
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being obtained, especially as regards the size and position of the uterus and 
the condition of the cervix. A history of haemorrhage or pain accompanying 
defaecation necessitates a careful inspection of the anus before the finger is 
introduced, for a digital examination may be extremely painful when a 
fissure is present. Rectal examination allows of a more complete examina- 
tion of the contents of the pouch of Douglas than does vaginal examination ; 
the finger in the rectum passes far up the posterior wall of the pouch/while 
only its floor is accessible from the vagina {see Fig. 4). The natufe of a 
retro-uterine swelling can often be elucidated in this way. Further, the 
utero-sacral ligaments are readily felt, and early infiltration, as in cancer of 
the cervix, may be detected, although not apparent from the vagina. Again, 
cellulitic effusions often track round the rectiun, surrounding it more or less 
completely with a firm fixed ring of induration. T^astly, conditions such as 
rectal stricture or polypi, haemorrhoids, fa3cal accumulations, and foreign 
bodies will also be detected . It is sometimes useful to carry out a bimanual 
examination with the index finger in the vagina, the 
second finger in the rectum ( recto- vagino-abdominal). 
Slight degrees of impaired mobility may be thus 
detected, and the relation of a pelvic swelling to the 
uterus may be defined. 

Visual Examination of the Vaginal Walls and 
Cervix. With the aid of a vaginal speculum and a 
good light the vaginal canal and cervix can be con- 
veniently inspected. There are many types of vaginal 
specula, but only two need be described : the most 
useful is the tabular or Ferguson ^s speculum ; next 
may be mentioned the dmli-hill or Sims’s speculum. 

Ferguson’s speculum is a tube of glass, porcelain 
or metal about G inches long, cut obliquely at its 
upper end, and furnished below with a shallow flange 
(see Fig. 77). It is made in different sizes ; the 
smallest, suitable for a nullipara, having a diameter ol 
about 1 inch. In introducing the instrument — boiled 
Pic’ 77 Ferguson’s smeared with a sterile or antiseptic lubricant - - 

Vaginal Speculum fingers of the deft hand are used to separate the 

labia minora until the ostium vaginse can be seen 
(see Fig. 78). The upper, oblique end is then applied to the vulva, the 
longer side being posterior, and with the edge the posterior vaginal wall 
is gently pressed backwards ; the lower end at the same time is so held that 
the instrument lies in the obstetric axis of the pelvic outlet. In this way 
the ostium vaginae is stretched until the short anterior side of the speculum 
will slip easily over the vestibule. The instrument is then pushed gently 
inwards, the long side being directed behind the cervix into the posterior 
fornix ; the cervix then lies exposed in the upper end of the speculum, and 
the vaginal walls are not seen. In introducing or withdrawing the speculum 
portions of the vaginal walls beyond it can be seen in contact with one 
another. 

This speculum can conveniently be used in either the dorsal or lateral 
position and suffices for most of the purposes for which a speculum is 
required in clinical examination, or in the application of certain forms of 
treatment. 
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Via, 78, Method of intkodiictng Fehgusom’s Speculum. 
(From a photograph.) 



Fia. 79. Fehgusok’s Speculum after Introduction. (From a photograph.) 
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Sims’s speculum is shown in Figure 80 ; it is a double instrument, bcutig 
held in the middle, and furnished with spoon-shaped ends of different sizes 
set transversely to the handle. According to the intention of its desigru'r 
(Marion Sims), the instrument should be used in the semi-frone, or Sims’s 
position, i.e, the patient lying on her left side, with the left arm carried behind 
her back and both thighs flexed, the right more acutely than the left (Fig. 81). 



Fig. 80. Sims’s Vaginal Sfeculum. 


If, in this position, the ostium vaginae is opened, air enters the vagina and 
distends it, while the uterus falls forwards and downwards, i.e. towards the 
anterior abdominal wall. The spoon-shaped end of the speculum is then 
introduced along the posterior vaginal wall, and being gently pull(‘d back- 
wards, the whole of the anterior vaginal wall and the cervix become exposed 
and can be inspected. When the vaginal walls are lax, as in cases of prolapse, 



Fig. 81. Sims’s Position, with the Speculum inthoducld. 


the anterior wall falls into the instrument and obscures the cervix until 
pressed back with forceps. This speculum is less conveni ent for general 
use than the tubular one, because it necessitates the presence of an assistant 
to hold it in place. For vaginal operations it is in common use, being then 
employed in the modified lithotomy position. This speculum can be readily 
sterilized by dipping it in methylated spirit, and then igniting that which 
adheres to the instrument. 

For operative purposes other forins of vaginal speculum which are self- 
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retaining are useful, viz. Jayle’s vaginal retractor and Auvard’s weighted 
speculum ; they are, however, unsuitable for purposes of ordinary clinical 
examination (see Fig. 82). 

The Uterine Sound. This instrument is a probe specially designed for 
introduction into the cavity of the uterus (see Fig. 83). It is made of pliable 
metal so that it may be curved to suit abnormal conditions. At a point 



Fig, 82 . Showing the Cekvix Exposed by the Use of Jayle’s and 
Auvard’s Specula. 

2| inches from the tip is a small knob, marking off the normal length of the 
uterine cavity ; beyond the knob the sound is notched at intervals of 1 inch. 
Before being introduced into the uterus it must be surgically clean ; this can 
l)e ensured by boiling it, or by dipping it in methylated spirit and then 
igniting the spirit which adheres. 

Information can be obtained by the use of the sound with regard to : 
(1) The length and direction of the uterine cavity ; (2) the presence of dilata- 
tion (as distinct from elongation) of the cavity, by gently rotating the handle 


108 


GYNECOLOGY 


of the sound when introduced, so moving the point through the arc of a 
circle ; (3) the presence of roughness or inequalities upon the uterine walls ; 
(4) the approximate width of the corporeo-cervical angle ; (5) the relation of 
the uterus to a pelvic tumOur, when the position of the former cannot be 
made out by digital examination alone. The presence of a streak of blood 
upon the sound on withdrawal does not indicate anything abnormal, but 
considerable hfemorrhage is a sign of disease. 

The passage of the instrument through the cervical canal is generally 
painless, but a painful sensation is often produced by contact of the tip with 
the mucosa at the fundus. 

Certain dangers attend the use of the sound which must be borne in mind. 
Primarily there is the risk of infection, either through a septic instrument, 
or through septic matter being picked up and carried from the vagina or the 
cervix into the uterine cavity. The sound should therefore never be used 
without previous careful inspection of the vaginal walls and cervix ; all 
purulent or offensive discharges from the cervix contra“indicate its use. If 
a menstrua] ])eriod is overdue, suggesting the possibility of ('arly ]:)regnancy, 
the us(' of th(‘ sound should lx* avoided. In certain conditions, such as malig- 
nant tumours of the body of the uterus, the friable walls are easily per- 
forated, and perforation with the sound then entails grave risks of s(*ptic 



peritonitis. Accidental perforation of the healthy uterus by a sterile sound 
has been known to occur without any harm resulting. 

In consequence of the above-mentioned risks the sound is an instrument 
the use of which calls for strict antiseptic precautions which cannot well be 
carried out except in operative work or in examinations under anaesthesia. 
The sterilized sound must be manipulated so that it comes in contact with 
no part of the genital tract below the level of the cervix. The cervix should 
be first exposed with a speculum, and its surface cleansed with swabs ; if 
purulent cervical discharges are seen the instrument should not be used at 
all ; even if the segjretion appear healthy the cervical canal should be swabbed 
with iodine ; thd^iealtby sound may then be carefully introduced into the 
os and carried up to the fundus. The position of the uterine body should, if 
possible, be ascertained by previous bimanual examination ; in some cases, 
however, this cannot be done, and one of th^easons for using the sound is to 
define the direction of the uterine body.i^ 

The sound is an instrument which should be seldom employed ; most 
of the information obtained by its use can also be gathered from a bimanual 
examination, and the more expert the practitioner becomes in the latter 
method the less frequently will he resort to the use of the sound. 

The volsella is a pair of long-handled, sharp-toothed forceps with which 
i;he cervix may be seized and drawn down towards the vulva to test its 
nobility or to facilitate the introduction of the sound in difficult cases. 
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In a healthy parous woman the cervix can be drawn down till the os externum 
lies at the level of the introitus vaginae without causing the patient much 
pain. Greatly increased mobility is present in prolapse ; deficient mobility, 
up to complete fixation, may be met with in inflammatory conditions, in 
malignant infiltration of the broad ligaments, or in the presence of uterine 
tumours. 

Methods of Testing the Patency of the Fallopian Tubes. When pneumo- 
peritoneum was first introduced as a method of assisting the radiography of 
intra-abdominal disease, one method by which gas was introduced into the 
peritoneal sac was by driving it through the uterus and the Fallopian tubes 
under pressure. It was at once obvious that the same method could be 



Fig. 84 . Apparatus for Tubal Insufflation. Provis’s Modification 
OF Currier’s Model. A. Spring Clamp. B. Stopper. C. Volumeter. 

D. Rubber Tubing leading to Manometer. E. Rubber Tubing leading to 
Uterine Catheter. F. Sparklet in G. holder for same. H, Stopcock. 

employed to demonstrate the patency or, on the other hand, the occlusion 
of the Fallopian tubes. A considerable amount of work has now been 
done with this method, and the technique can be definitely and su pply - 
described. 

Experimental work has also been done in other directions ; e,g. an opaque 
material has been used for per-uterine insufflation, and by subsequent X-ray 
examination it has been shown whether the material has been held up in the 
uterus or in one or both of the tubes, indicating occlusion of the abdominal 
ostium, or whether it has passed freely through the tube to become diffused in 
the pelvis or to sink to the floor of the pouch of Douglas. It is claimed by the 
workers with the latter method that when the technique has been perfected 
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not only can the presence of an obstruction be shown, but also the exact spot 
at which it is situated. With the method of gas insufflation the only 
information which can be obtained is that the tubes are normally patent or 
that they are not. 

The radiological methods have not yet reached the stage at which their 
use can be recommended for general purposes ; the insufflation method is, 
however, sufficiently simple and reliable to be allotted a place among recog- 
nized methods of diagnosis. 

The best apparatus for tubal insufflation is that of Currier as modified in 
this country by Lionel Provis {see Fig. 84). The essential parts are : (1) The 
cylinder of gas ; (2) a mercurial manometer ; (3) a water-valve jar; (4) an 
intra-cervical delivery cannula {see Fig, 85). The gas-cylinder used is that 
commercially known as a sparklet,’’ containing CO 2 under high pressure. 
The sparklet is fixed lo a metal tube, through which the gas is conveyed to 
the jar, to which again the mercurial manometer is attached. From the jar 
the gas passes through the delivery tube into the uterus. The gas is liberated 
from the cylinder by turning a wheel, which is finely graduated so that the rate 
of escape is under complete control. It has been found that a pressure in the 
jar of 50 -80 mm. is as a rule sufficient to drive the gas through the patent 
Fallopian tubes ; after reaching this point the mercury will not rise further 



Fig. 85, Modified Intra-cervical Cannula for Tubal Insufflation 

Apparatus. 

if the rate of supply of gas to the jar is not excessive. If the pressure reaches 
180 mm. both tubes are occluded. 

The obstruction may prove to be due not to an organic closure of the 
abdominal ostium, but to the ostium being buried in adhesions, or in some 
cases to a stricture or kink in the isthmial portion of the tube, or possibly 
to muscular spasm. Therefore a negative result should not be accepted 
for a single test ; a second attempt should be made upon another occasion. 
It is also important that the test should be made during the seven days 
immediately following menstruation, i.e. in the stage of endometrial involu- 
tion. Strict antiseptic precautions are required for this procedure, and the 
presence of purulent discharges in the vagina or cervix contra-indicates its 
use. It should be employed in all cases where it is proposed to dilate the 
cervix for the relief of sterility {see also pp. 129, 69(3). 

It is believed that during the stage of premenstrual activity, the endo- 
metrium may become thickened to an extent which occludes the openings 
of the interstitial portion of the tube, and so prevents the gas from enter- 
ing them. A test done during this phase might therefore give a misleading 
result. 

It is also claimed that even if a negative result is first obtained, the 
effect of the attempt to pass gas through the tubes may be to dislodge a 
plug of mucus in the isthmial portion, and so restore the patency of the 
canal. A positive result would then be obtained at the second attempt. 
Should this claim be substantiated tubal insufflation may become a valuable 
therapeutic agent in the treatment of sterility. 
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EXAMINATION OF DISCHARGES, TISSUES, ETC. 

It is obvious that the complete clinical examination of a gyiiiccological 
case may entail the microscopic and bacteriological examination of discharges 
or of pieces of tissue removed for histological diagnosis. This work is best 
entrusfcd to a clinical laboratory, but the methods of obtaining the material 
must be referred to. 

Djscharg(‘8 for bacteriological examination should be taken with careful 
technique . The source of the discharge having been determined, it is exposed 
with a st(U'ile speculum when necessary, and a flamed platinum wire used 
to take up a portion of the discharge. Two culture tubes, one of agar-agar 
and one of beef-tea, are then immediately inoculated, and a further portion 
of the discharge/ taken to make a smear preparation on a glass slide for 
staining purposes. The whole may then be se;it to the laboratory for pre- 
jiaration and report. It is essential that culture-tubes be prepared imme- 
diately, as organisms of low virulence speedily die when taken from the body 
unless they are provided with a suitable culture-medium. 

Pieces of tissue, such as curettings, should be placed immediately in 
m(dhylat(Ml spirit. In this solution th('y may remain without harm for two 
or three days. In the case of curetting the whole of the fragments removed 
should be sent to the laboratory. 

Examination of the Blood. In infective and inflammatory conditions a 
compl(‘te differential blood-count is often of great value for diagnostic pur- 
poses (p. 5(36). In septicaemia the infective organism may be recovered 
from the blood, and recent improvements in culture methods permit the 
Jiope that positive results will now be obtained with greater regularity than 
in the past. Further, specific blood-reactions, such as the Wassermann test 
for syphilis or the precipitation test for hydatid disease, may be indicated 
under special conditions. 

EXAMINATION OF THE URINARY SYSTEM 

Such conditions as functional disturbances of micturition, cystitis 
pyelitjs, foreign bodies in the bladder, prolapvse of the bladder, vesical fistula 
and movable kidney, come frequently under the notice of the gynaecologist 
and are often associated with lesions of the genital canal itself. Such clinical 
methods of investigation as cystoscopy and catheterization of the ureters may 
then be required, but for a detailed description of these matters other works - 
should be consulted. 

Bacteriological examination of the urine is frequently required to deter- 
mine the presence or absence of infective conditions of the upper urinary 
tract such as pyelitis. The specimen for examination must, then, be taken 
with special precaution. A bottle and cork, and a catheter, should be 
boiled for ten minutes to sterilize them completely. Then, with clean 
hands, the labia are separated, and the vestibule and introitus vaginae care- 
fully swabbed with an antiseptic solution such as 1™ 4000 biniodide of mer*- 
cury. A swab soaked in this solution is then passed j^stjsdtiiii the vaginal 
canal. The catheter is then directed into the meatus and the urine received 
directly into the sterilized bottle, which is at once closed with the sterilized • 
cork. This is finally secured and the whole sent to the laboratory. 



PART I: SECTION El 

PROMINENT GYNAAH )L( )01( AL 
SYMPTOMH 

Certain symptoms which arc of frequent occurrence under varied condi- 
tions may be conveniently considered individually as regards their clinical 
significance and treatment. Reference to them in connection with particular 
diseases can then be simplified and shortened. They are : 

(1) Haemorrhage. 

(2) Discharges. 

(3) Pain. 

(4) Disturbances of micturition. 

(5) Dysparcunia. 

(6) Sterility. 


HiEMORRHAGE 

Haemorrhage is a symptom frequently encountered in diseases of the 
female pelvic organs. In a preponderating majority of cases its source 
is the uterus ; it may, however, arise from disease of the vaginal walls, 
or the vulva. Severe bleeding is nearly always uterine in origin ; vaginal 
and vulval bleeding, except when due to traumatism, is always slight. 
Bleeding from the rectum is very seldom due to disease of the genital organs. 
Occasionally an a^hfiiient retroflexed uterus becomes adherent to the rectum, 
and a local proctitis results from which pain and bleeding on defsecation will 
occur. A pelvic abscess which bursts into the rectum {see p. 234) may cause 
slight initial bleeding, but the principal feature is, of course, the discharge 
of pus. 

In haemorrhage from the body of the uterus the actual source of the 
bleeding is usually the endometrium ; when it comes from the cervix, either 
the cervical endometrium or the stratified epithelial surface may be the 
actual source. Often polypi growing from the cervix cause bleeding, and 
sometimes growths which have come down from the uterine body and pro- 
trude through the cervix cause severe bleeding. In rare instances, blood 
escaping from the uterus may actually come from the Fallopian tubes, as in 
tubal cancer (p. 575). Hsemorrhage from the endometrium may occur 
either as an excess of the regular menstrual loss, or as an irregular bleeding 
in the intervals. Thus has arisen the time-honoured distinction between 
menorrhagia (the former) and metrorrhagia (the latter). This distinction is, 
however, of little practical importance, for one variety passes insensibly 
into the other and some conditions, such as fibroids may give rise to either, 
or to both. Before puberty and after the menopause all bleeding from the 
uterus is spoken of as metrorrhagia. ^Bleeding from the cervix is character- 
istically intermenstrual, for the cervix takes no part in menstruation ; 
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but excessive menstrual loss may also be met with in uch cases, owing to 
the presence of associated lesions in the uterine body. Haemorrhage 
following coitus, except a first coitus, is usuilly cervical, and in the majority 
of cases is due to carcinoma. The slight bleeding which usually attends a 
first coitus is due to laceration of the hymtm ; sometimes serious bh^eding 
from laceration of the vaginal wall occurs at (xiitus, and fatal ic suits have 
from time to time been recorded. 

Haemorrhage from the uterus may be due to general or to local causes ; 
when severe it almost always has a local, not a general, cause. 

General Causes. In all varieties of anaemia menstTuation may be 
excessive ; in chlorosis this is excep^onal, in pernicious anaemia it is said 
to be comparatively common. In acute infectiouH diseases excessive men- 
strual periods, or irregular haemorrhages, often occur. Nervous shock, 
fatigue, and occasional alcoholic excess may all cause uterine ha3morrhage 
when the occurrence coincides with a menstrual period. Occasionally cases 
axe met- with in which slight bleeding from sucli causes occurs in the 
menstrual intervals. 

y It is often stated that cardiac valvular disease causes uterine haemorrhage, 
but a systematic examination of a seri(‘s of heart-cases by Gow did not 
support this view. Uaemophtha, a disease very rare in women, may oc,casion- 
ally be the cause of uterine haemorrhage. Severe menorrhagia is sometimes 
seen in women suffcTing from mgxoedema, without a recognizable local cause. 
It is possible that thyroid deficiency may explain it. Contradictory observa- 
tions have, however, been recorded, in which amenorrhma has been attributed 
to myxoedema. In the present state* of our knowledge therefore the relation 
of thyroid activity to uterine haemorrhage cannot be defined. Puberty 
and the menopause are often ac^companied by jirofuse and irregular menstrual 
loss, l^nd this without any discoverable sign of local l(*sions.l After marriage 
an increase in the amount of menstrual loss is not uncommon, sometimes 
it becomes for a time profuse ; it is no doubt attributable to the effects of 
sexual excitement upon the pelvic circulation. Often the change from a 
temperate to a hot climate causes profuse menstruation, and is seen for 
example in Englishwomen who go to reside in India. 

Cases are not uncommonly met with in which both local and general 
causes are absent, and consequently the suspicion has been aroused that 
the haemorrhage may be due to some disturbance of the general endocrine < 
balance. Menorrhagia when not associated with ana3mia may be attributed 
to such a cause as this. There is no doubt that a certain proportion of such 
cases can be relieved by the use of polyglandular extracts, and this circum- 
stance may be held to support the view that faulty endocrine function is 
{ the causal condition. 

Local Causes. The subjoined list of morbid conditions, giving rise to 
haemorrhage, is here given without detailed comment, as each will be con- 
sidered in its place in a later section. 

I. Uterine bleeding : 

(A) Body (exclusive of uterine pregnancy) — 

Extra-uterine pregnancy. 

Chronic endometritis and allied conditions. 

Acute (infective) endometritis. 

Chronic metritis. 

S 
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I. Uterine bleeding (continued) ; 

(A) Body — 

Mucous (adenomatous) and fibroid polypi. 

Submucous and interstititial fibroid tumours. 

Adenomyoma. 

Chronic inversion. 

(Carcinoma, sarcoma, chorionic carcinoma. 

Acute or chronic pelvic infection, c.r/. salpinjjjitis, peritonitis. 

Increased intra-abdominal pressur(‘, e g. very large' ovarian 
tumours. 

(B) Cennx — 

Mucous (adenomatous) piolypi. 

Fibroid tumours. 

Carcinoma, sarcoma, chorionic carcinoma. 

Traumatie^ ulceration, as from a negl(x?t('d pessary. 

Tuberculous and syphilitic ulcerations. 

‘ Erosion ’ (rarely). 

II. Tiihal bleeding (in rare cases) : Interstitial tubal ])regnancy ; tubal 

cancer. 

ITT. Vaginal bleeding : Lacerations ; carcinoma ; traumatic ulceration. 

IV. Vulval bleeding : Lacerations ; ulcerations ; ra])tur(j of varicose 

veins ; carcinoma ; urethral caruncle, urethral cancer. 

In addition, it has already been pointed out that a certain amount of 
evidence has recently been adduced which appears to indicate that blinxlmg 
from the endometrium may occur as a result of some jierversion or morbid 
alteration of the internal ovarian secretion, an excessive production, tor 
example, of the ovarian hormone which induces menstrual changes in tlu^ 
endometrium. Such a condition may be evidenced anatomically by tlu'. 
presence of an excess of lutein tissue in the ovary. The mflueiu'e of the 
normal internal ovarian secretion m inducing the recurrent bleeding of 
menstruation has been already mentioned ; thf're is no great ditficulty in 
Hipposing that abnormal bleeding may m the same way be set- up by an 
abnormal or excessive ovarian secretion. 

The clinical significance of hyemorrhage varies greatly at diffeienl periods 
of life, and it will be convenient to indicate the morbid conditions which 
are most likely to be met with in the various phases of the development 
and decline of rejiroductive activity. 

In infancy slight bleeding is not very uncommon in the first few weeks 
of life. Sometimes it is associated with mammary activity, the infant’s 
breasts becoming tender, swollen, and full of secretion, or there may be a 
definite mastitis. It appears to be uterine in origin ; it is not of serious 
clinical import, and does not call for treatment. 

In childhood ha3morrhage may indicate the precocious onset of men- 
struation {see p. 79) ; in other cases it may be due to malignant disease, 
the commonest forms at this period of life being sarcoma of the cervix and 
malignant growths of the ovary. It must also be recollected that pregnancy 
may occur before the establishment of menstruation, and may give rise to 
hsemorrhage. 

In adolescence profuse hsemorrhage occasionally occurs at the onset of 
puberty, recurring with every period for several months. A more common 
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disturbance is prolonged slight haimorrhagc, lasting for two or three weeks 
or even longer. Usually there is no local cause of bleeding in such cases, 
and medicinal measures alone are indicated. Eventually the periods become 
more normal in amount, although in such cases menstruation, whtui regularly 
established, is often attended with more than the average loss It is prob- 
ably correct to attribute it to excessive ovarian activity (inbunal secretion). 
Sarcoma ot the uterus and malignant ovarian growths may occur, and it 
must not be forgotten that hajinorrhage due to disturbaiu-es of pn^gnaiKy 
may be met with at an un(;xpectedly early age. 

In th('. period of reproductive activity (fifteenth to forty-fifth year) the 
commonest cause of hiemorrhage is some disturbance of pregna,n(*y ; the 
2 )ossibility of this occurrence should nev(u* be overlookial, eviai when fiersonal 
considerations would apjiear to warrant its exclusion. Next to jiregnancy 
the commonest causes encount(*red are fibroid tumours (including polypi), 
malignant growths of tin; uterus, and jielvic inflammatory lesions. Any of 
th(‘ other local and general conditions mentiom^d m the jirecedmg list may 
also be met with. It must be recollected that m pregnancy, traumatic 
hu'eration of the vulva or vagina jiroduce much more' scwerc^ bleeding than in 
the non -pregnant state. 

At th(‘ menopause ])rofuse and irregular periods occasionally occur with- 
out any jiresent indication or later development of local disease (see j). 91). 
The liability at this tim(‘ of lif(‘ to the growth of cancer m tlu*. body or (;ervix 
of th(‘ uterus is, howeviT, so cl(‘arly established that the most carelul iiK'asures 
to exclude these conditions must in all cases be taken. Fibroid tumours 
sometimes occasion profuse climacteric haemorrhages, owing to some d(‘- 
generative change occurring in them. Chronic metritis is oft(*n met with at 
this period of life. 

After the menopause, in the post-climactene period, the reappearance 
of hamiorrhage generally indicates carmcoma or sarcoma of the utiuus ; 
more rarely the growth will be found in the vagina or vulva Ociaisionally 
senile endoimfiritLs, or a degenerative change in an old fibroid tumour, 
IS the cause. " In elderly wonnui an occasional slight uterine hainiorrhage 
may o(-cur in conned ion with (cardiac disease or arteno-sek'rosis ; th(‘ amount 
is generally not more than a show. Mucous (adenomatous) poly})i may first 
attract attention after the menopause, giving rise to a sanguineous dif'charge'. 
It IS improbable that they develop at this period ; more probably they have 
been m existence for some time but give rise to no bleeding until tome 
secondary change occurs in them, such as loss of their epithelial covering, 
to which the luemorrhage is directly due. Such polypi should always be 
removed and submitted to microscopic examination, as a certain number of 
them will show malignant characters. Mucous polypi of the cervix may 
exist along with cancer of the body of the uterus : the uterine cavity should ^ 
therefore always be explored with the curette at the time the poly^ms is 
removed. Malignant disease, quite unsuspected, may then be discovered. 

A certain amount of difficulty often arises in determining the degree of 
severity of the ha3morrhage, unless the patient is under observation at the 
time the bleeding occurs. Kapid recovery may apparently be made from 
the effects of recurrent, profuse monthly losses, but unless a blood- count is 
made considerable degrees of anaemia may be overlooked ; for the colour 
of the patient is but a fallacious guide in this respect. We should not wait 
until the patient is blanched before deciding that she is suffering from the 
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constitutional effects of hsemorrhage, for chronic anaemia of moderate extent 
is often the starting-point of prolonged ill-health. 

Generally speaking, severe bleeding indicates the 'presence of a local cause, 
and calls for a local exajymmtion. Slight and continuous, or irres^ular, bleeding 
is frequently due to a general cause ; after the climacteric all haunorrhages 
must be regarded as of grav^ significance, for they may be the earliest 
indication of the presence of a malignant growth. A glance over the con- 
ditions named above as local causes of haemorrhage will show that bleeding, 
as a rule, must be accepted as indicating the necessity for a careful pelvic 
examination. It is better to examine and find no local disease than to delay 
while local disease is present and advancing. 

Local examination will be directed to the exclusion {a) of pregnancy, 
(6) of new growths of the uterus, cervix or vagina, (c) of inflammatory lesions, 
(d) of uterine displacements, (e) of slight degrees of enlargement of the uterus, 
indicative of chronic metritis, subinvolution, or an mtra-utenne polypus. 
The exclusion of pregnancy is the first and essential step. After this, diffi- 
culty in diagnosis is usually restricted to cases in which, while there is slight 
enlargement of the uterus, nothing else abnormal is found. In such cases 
exploration of the uterine cavity (see p. 723) is often required to clear the 
matter up. In rare cases profuse, or even dangerous, bleeding may occur 
from the uterus although no abnormality can be detected either on bimanual 
examination or exploration of the cavity. These cases will be again referred 
to in connection with chronic metritis (.vcc p. 378). 

Treatment. The arrest of bleeding from the uterus is a jiroblem which 
is frequently encountered by the medical practitioner. If the uterus is 
gravid, the treatment is that of threatened or inevitable abortion, as the 
case may be, and this subject is dealt with in text-books of midwifery. In 
all other circumstances the immediate treatment is governed more by the 
severity of the bleeding than by the local morbid conditions which may be 
present. 

In all cases of severe bleeding from the uterus, rest in bed and free evacua- 
tion of the lower bowel are important, as by these means the pelvic circula- 
tion is to some extent relieved. Contraction of the uterine muscle is the 
principal factor in the natural mechanism for the arrest of bleeding from the 
uterine body, but it must be recollected that bleeding due to morbid condi- 
tions of the cervix cannot be checked in this way. Another possible factor, 
referred to on page 85, is the influence of the uterine secretion in promoting 
coagulation, or in breaking up thrombi when formed. We know of no thera- 
peutic means of influencing this function. 

There are five chief methods of treating bleeding from the uterus ; (1) 
drugs, (2) hot douches, (3) the vaginal or intra-uterine tampon, (4) radio- 
therapeutics, (5) operative measures. 

Dmgs. Two classes of remedies are employed in arresting uterine 
haemorrhage : (a) general haemostatics, which tend to control bleeding from 
any part of the body ; (6) uterine haemostatics, which exert a special influence 
in controlling bleeding from the uterus. 

(a) Among the former may be mentioned salts of calcium and prepara- 
tions of the adrenal glands. It has been already stated that menstrual 
blood contains a high percentage of calcium salts ; therefore when men- 
struation is profuse and prolonged, the calcium-reserves of the body tend 
to become depleted. Upon the presence of calcium in the blood the property 
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of coagulability in part depends, and when this constituent has fallen to 
below the normal the coagulability of the blood has probably been reduced. 
It can be shown clinically that the administration of calcium-salts increases 
coagulability, and such an increase will probably influence the amount of 
haimorrhage by allowing thrombosis to occur with greater freedom. The 
action of calcium is therefore prophylactic, when taken in such manner as 
to cause an increase in the total calcium-content of the blood. To produce 
this effect calcium lactate may be given m doses of fifteen grains three times 
a day throughout the menstrual interval, or at least for ten days preceding 
each period. The most convenient form of administration is in solution, e.g. 
the ]jiq. Calcii Lactatis B.P.C. containing 30 grains to the ounce ; it must 
be freshly made. This treatment should be continued for several months, 
and the effect will only be obtained so long as the excess of lime salts is main- 
tained in the blood. 

Salts of potassium are deserving of a trial in difficult cases. Lawson Tait 
had a high opinion of their value and believed that they exerted a specific 
action in depressing the pelvic circulation. Five grains of chlorate of potas- 
sium, given three times a day and taken continuously in the same way as 
calcium lactate, is the best form of administration, and is specially suitable 
for the menorrhagia of young girls. 

Adrenalin, or other extracts of the adrenals, when taken internally, 
accelerate the lu'art and produce a rise of blood -pressure dm to a vaso-con- 
strictor action upon small arteries ; when applied locally they also produce 
a vaso-constrictor action which, while it lasts, diminishes or arrests local 
bleeding. It may thus be given hypodermically in doses of 5 minims of a 
1-1000 solid ion every four hours. It is, however, much more effective when 
applied directly to the endometrium or other bleeding surface {see below). 

(h) The uterine haunosiatics which have been essayed in cases of ha3mor- 
rhage are very numerous. 

it has been shown by Blair Bell that an extract of the pituitary body has 
a powerful although evanescent effect on uterine muscle ; in labour it greatly 
increases the length and strength of the contractions, and has also a general 
vaso-con stricter action similar to that of adrenalin. As in the case of the 
latter, its effect is much less marked upon the non-gravid uterus than the 
gravid uterus, but it may be usefully given in uterine haunorrhage. The 
dose for hyjiodermic injection is I c c. of a 20 per cent, solution. As it tem- 
porarily raises blood -pressure very considerably its action must be carefully 
watched in the case of patients with an enfeebled or damaged heart or with 
degenerated arteries. As a prophylactic pituitary gland may be given in the 
same manner as calcium lactate, %.e. in regular doses continued for several 
weeks at a time. It appears in some cases to do good. 

Ergot has been in common use for many years, and is the best known 
of all. Its influence upon the non-gravid uterus is, however, much less 
pronounced than that which is so readily produced by the obstetrician, 
and it must be admitted that only slight cases of bleeding can be controlled 
by its use. Even in many slight cases, it appears to produce no decided 
effect, and must therefore be regarded as somewhat unreliable. Its effect 
is mainly due to the influence it exerts in causing contraction of the uterine 
muscle, but it is also to a certain extent a general vaso-constrictor. When 
given by the mouth large doses should be administered, e.g, 30 to 60 minims 
of the liquid extract three times a day, or 1 to 3 grains of ergotin in pill. 
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It may be usefully combined with strychnine or with a dilute acid. Given 
by deep intra-muscular injection into the buttock or thigh, its effect will 
be more quickly and certainly obtained. Many special preparations, or 
derivatives of ergot, are obtainable under various trade names. Stypticine 
(cotarnin hydrochloride) may also be favourably mentioned ; it is given 
hypodermically in doses of 1 to 2 minims of a 10 per cent, solution. 
Hydrastis may be given by the mouth as liquid extract (dose 30 to 60 minims), 
or in pill as 2 grains of the dry extract. Hydrastis and ergot may usefully 
be given in combination, either in mixture or pill, their administration 
being begun a day or two before the expected haemorrhage. Styplol 
(cotarnin phthalate) and Lodal, another derivative of cotarnin, are given in 
doses of 1 to 1| grains several times a day. In addition to ha3mostatic 
action the two latter produce a slight sedative effect. 

Besides their specific action on the uterus, these drugs are all vaso- 
constrictors, and produce some narrowing of the small arterial vessels of 
the body generally. 

Hot Douching. Douching the vagina with hot water at a temperature 
of 115'^ to 120° F. is very commonly practised as a means of reducing haunor- 
rhage. It is doubtful if a hot douche is of much value as a uterine haemostatic 
except in the case of the hypertrophied uterus of pregnancy, unless applied 
to the interior of the uterus, when its effect becomes at once evident. This 
method can, however, seldom be used in gynaecological work, except after 
operative procedures or when the cervix is dilated. The vaginal douche is 
useful as a means of cleansing, and if not markedly successful as a haemostatic, 
it does no harm. Normal saline solution, or dilute solutions of antiseptics, or 
astringents may be used. 

Plugging. Plugging the vaginal canal when properly applied is the 
most efficient means we possess of immediately controlling bleeding from 
the uterus. In niilliparous women an anaesthetic is essential, and in all 
cases it is desirable. Unless the plugging is accurately and thoroughly 
applied it will not arrest the bleeding, and unless the most stringent antiseptic 
precautions are taken, infection may follow. The vulva should be shaved, 
the vaginal canal douched and then carefully dried with sterile swabs, and 
finally vulva, vagina, and cervix should all be thoroughly swabbed with 
tincture of iodine. The plugging must be carefully introduced, and not allowed 
to come into contact with imsterilized objects. The instruments used should 
be carefully sterilized, and rubber gloves worn. Sterilized gauze, either 
plain or impregnated with subgallate of bismuth, in a single long slrfp, is 
the best material for the purpose, and it should be passed with the aid of 
Sims’s speculum, by which the perineum is pulled back and the vulva opened. 
The strip is first pushed up along the posterior vaginal wall into the posterior 
fornix, which is tightly filled, and then the lateral and anterior fornices are 
filled in the same way ; the lower part of the vagina is only loosely filled. 
The plug should not be allowed to remain for more than twenty-four hours, 
but it can be renewed under the same precautions if necessary. 

Plugging the uterine cavity may be practicable when the cervical canal 
is dilated. After swabbing the canal with iodine a strip of gauze can 
be pushed up to the fundus, and in such cases it is useful to soak the 
gauze previously in a 1 in 1000 sterile solution of adrenalin. The local 
haemostatic action of this substance is then added to the excitant effect of 
the plug. 
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Radiation. Witliin recent years much attention has been paid to the 
possibility of arresting uterine hoemorrhage by meaUvS of Radium and X-rays. 
It has now become well established that by the prolonged application of 
X-rays, of the hard or penetrating variety, menstruation can be completely 
and ])crmanently arrested . This effect is jiroduced chiefly by the action of the 
rays upon the ovaries, the Graafian follicles being completely destroyed and 
the subject rend(Ted sterile, in part also by a direct effect upon the uterus, 
causing it to undergo atrophy. It is, therefore, unsuitable for women under 
forty years of age. These eifects can be produced when fibroid tumours 
are ])n\sent or when the uterus is enlarged from causes other than tumour- 
formation. The technique is complicated and the treatment should be 
applied under the direction of a skilled radiologist. The matter will be 
ref(UT(Ml to again in connection with the treatment of fibroid tumours {see 
]). 425). 

Radium may be employed for the same purjiose, and under suitable 
conditions it is more rapidly eflfeitive than X-rays. The best nut-hod is 
to introduce a tube of 100 mgr of radium into the uterine cavity, previously 
dilating the c(tvix, to retain it in position by careful aseptic jilugging, and 
to nanove it in twenty-four hours. The ])roc,edure may be re|)eated in six 
weeks if n(H*essary. The radium acts directly u])on the endometrium, and 
wlum used in large doses it may cause the uterine surfaces to adhere to one 
another, thus obliterating the uterine cavity and rendering further haemor- 
rhage impossible. It is therefore clear that radium will find its chief field of 
application in cases of climacteric haemorrhage in which permanent arrest of 
inenstTuation is desired. Considerable advances have, however, been made 
ill the search for a dosage which would produce tem})orary amenorrhoea 
without jiermanently arresting the function of menstruation, and could 
therefore be em])loyed at all ages. The technique of the intra-uterine 
a])})lic,ation of radium will come up for consideration later on in connection 
With the treatment of fibroids (]>. 425). 

In cases where there is any suspicion of malignancy, radiation should 
not be employed without pr(4immary curettage of the uterus. Generally 
sjieakmg it is only suitable for benign conditions ; malignant conditions 
should be treated by radical operation whenever this is possible, yet in 
inoperable cases radiation is a useful palliative. 

Operative treatment. Curetting is a favourite remedy for all varieties of 
uterine hiemorrhage, but applied without discrimination it often fails, and 
may actually aggravate the bleeding. The indications for this operation 
are r(4‘(‘rr(‘d to in detail in another place (p. 721). Exdsion of a portion of 
th(‘ body of th(' uterus (iitricuhqilasty) has been practised but with disappoint- 
ing results. If cases due to excessive ovarian activity could be clinically 
recognized th('y might be treated with success by partial resection of one 
ovary or of both. But the fact that the ovaries are found on clinical examina- 
tion to be enlarged is not to be accepted as evidence of over-action, for the 
enlargement may be due to disease or to degenerative changes. It is obvious 
that ovarian r(‘, section, if used at all, must be applied with great caution. 

DISCHARGES 

A discharge from the vagina is common, and is not in all cases a sign of 
disease. In some cases it is an important indication, and it will, therefore, 
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be useful to consider tbe various kinds which may be met with in relation 
to their origin and their significance. 

The characters of the natural secretions must first be borne in mind. 
The Barth olinian glands secrete a clear, colourless, slightly acid fluid, which 
in some cases can be observed welling up from the openings of the ducts 
on examination of the vulva. The vaginal walls produce a secretion which, 
even in healthy conditions, is variable in character. In nulliparous and virgin 
women it usually consists of a white semi-solid material of the consistence of 
smegma, flaky in appearance and acid in reaction. , In parous women it is 
usually more fluid in consistence, opalescent, and neutral or alkaline in 
reaction. The cervical secretion is fairly abundant, and of the appearance 
and tenacious consistence of albumen ; it is definitely alkaline in reaction. 
The natural secretion from the endometrium and the tubal mucosa is scanty. 

Types. Four types of discharge may be described. 

(1) An exx^ess of the natural secretions. This may take the form of a 
thick, milky discharge, or of strings or pellets of thick, sticky, cervical 
mucus, generally described by the patient as being like ‘'white of egg.” 
It is usually more abundant immediately after menstruation than at other 
times. To these discharges the name of leucorrhwa (literally a white flux) 
may with accuracy be applied ; this name is often, however, somewhat 
loosely used to indicate discharges different in nature from these. Excess 
of secretion may be the result of slight catarrhal inflammation, but frequently 
no definite sign of disease is present and the condition is of no clinical 
importance. It is frequently met with in anaemia and other conditions of 
ill-health. 

(2) Furulent and muco-purulent discharges usually result from true 
inflammatory changes m the vulva, vagina or uterus ; occasionally some 
neighbouring organ is its source ; thus collections of pus from a pelvic abscess 
may be evacuated into the uterus or vagina. In the acute stages of gonor- 
rhoeal infection a discharge of yellowish -green, highly irritating pus occurs ; 
in the later, or chronic, stages the discharge is paler and muco-purulent. 
Other forms of vaginitis and endometritis, or ulcerative changes in the 
vagina or cervix, also set up discharges containing pus. 

It is sometimes difficult to decide whether a small amount of a purulent 
discharge comes from the vaginal walls or from within the uterus. The 
tampon test may then be employed. It consists in placing a clean cotton-wool 
plug in contact with the external os, and leaving it in position for some hours ; 
if a yellow discharge has come through the cervix, the plug will be stained 
where it lay in contact with the os, and not in other parts. 

(3) Thin serous, coloured discl^rgcs are comparatively rare. They occur 
in the early stages of malignant disease of the cervix or uterine body ; in the 
later stages of these diseases, haemorrhage and necrotic changes in the tumour- 
tissues alter the characters of the discharge. Serous discharges are but 
rarely met with in any other conditions except pregnancy. The condition 
known as intermitting hydrosalpinx is said to give rise to this sign, but con- 
siderable uncertainty exists upon this point, which is referred to again on 
page 552. In tubal papilloma and tubal cancer, a yellowish thin fluid often 
passes into the uterus and escapes as a vaginal discharge, but these diseases 
are very rare. 

It must be borne in mind that attacks of urinary incontinence are some- 
times mistaken by patients for a discharge. Whenever the local conditions 
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fail to explain such a discharge, great care should be exercised, and if 
possible a small amount of the discharge obtained, which can be tested for 
urea ; the presence of this substance can be detected in very small quantities, 
and may clear up a diagnostic difficulty. Urinary fistulse must not be for- 
gotten in this connection, although their nature is usually self-evident. 

(4) Offensive Discharges, — Discharges may become offensive from dirty 
personal habits, from the presence of foreign bodies in the vagina, from 
ulcerative changes in tumour-tissues or sloughing in the walls of the genital 
canal ; the pus from a pelvic abscess is often offensive from the time of its 
first appearance. The discharge from an advanced case of cancer of the 
cervix is often extremely foul ; the penetrating odour may be almost sicken- 
ing to others though hardly noticed by the patient herself. 0 results from 
putrescent changes set up in the necrotic cancer-tissues by bacterial invasion. 

is often profuse in quantity and causes considerable irritation of the 
skin of the vulva and perineum, which cannot be kept clean. Cancer in 
the body of the uterus is not so liable to undergo putrefactive changes as 
that in the cervix {see p. 491), owing to the better protection afforded against 
bacterial infection from without. The morbid conditions most commonly 
associated with an offensive discharge are : (1) cancer of the cervix or more 
rarely of the body of the uterus ; (2) sloughing fibroids ; (3) retained and 
neglected pessaries ; (4) rupture of a pelvic abscess ; (5) urinary and fsecal 
fistula) ; (6) in the puerperiiim, infection of the uterine cavity, with reten- 
tion of products of conception. 

Diagnosis. When a discharge is complained of, its nature should be 
determined by direct observation, if there is any doubt as to which of the 
four types it belongs to. Those of the first class do not form indications for 
local examination, and they require no treatment. Those of the other classes 
all necessitate an examination in order to discover {a) their source and (6) the 
nature of the lesion to which they are due. 

Indiscriminate treatment of discharges without exact diagnosis should be 
deprecated. Discharges either require no treatment at all or they call for 
careful preliminary investigation. In some instances the source and nature 
of a discharge are evident from its physical characters, the best instances 
being the viscid colourless discharge which is met with in cervical catarrh 
and ‘^erosion.” All purulent, or offensive discharges, require careful dis- 
crimination] and a routine investigation should be made in all cases./ 

First the vulva should be examined by inspection, and the condition of 
the urethra and Bartholinian glands noted. Next the vaginal walls should 
be inspected through a speculum, and then the cervix. Discharges tend to 
accumulate in the vaginal fornices, and before the condition of the cervix 
can be seen they must be cleared away with swabs. If the discharge comes 
from the cervix or body of the uterus, the secretion seen in the cervical 
canal will be of the same nature as the discharge ; if the discharge arises 
from below the uterus the cervical canal will sjhow only the normal viscid 
secretion, which is nearly colourless, and nearly transparent. Sinuses or 
fistula© opening into the vaginal wall will be found with the speculum in the 
same way. If the discharge comes from the uterine body it is of much 
thinner consistence than the cervical discharge ; exact diagnosis is, how- 
ever, impracticable without preliminary dilatation of the cervix. 

In the case of a purulent discharge, it is often necessary to look for the 
organism to which it is due. This may involve both microscopic examina- 
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tion, and cultures of the organisms. The gonococcus may be detected by 
its staining reaction, as described on page 259. Other organisms usually 
require cultural methods for their detection. 

PAIN 

Pain arising from diseases of the internal sexual organs is not charac- 
teristic either in its distribution or general features ; it may be closely 
imitated in hysteria and neurasthenia even when, as far as can be ascertained, 
the pelvic organs are normal. Consequently pain is not, as a rule, a symptom 
of any great diagnostic significance in gynaecology. 

The parts in which pain is most commonly hdt are the hypogastric zone 
of the abdomen, the spine from the lumbar region to the coccyx, and the 
front and inner aspects of the thighs. The iliac regions, more frequently the 
left, are common positions to which pain is referred, and often it is called 
on account of its position ‘ ovarian pain.’ Its connection with the ovary is, 
however, very doubtful in the majority of cases ; it may often be elicited or 
intensified by light pressure, and its seat is more probably in the nerves of 
the abdominal parietes. Left-side pain is attributable in some cases, accord- 
ing to Fothergill, to varicocele of the left broad ligament. Miles, again, has 
pointed out how often in such cas(\s adhesion may be found between the 
colon and the anterior surface of the left broad ligament, the uterus being 
retroverted. It is obvious that the so-called ' ovarian pain ’ may be caused 
by a number of conditions quite unconnected with the ovary. 

Epigastric pain, infra-mammary pain (especially frequent on the left 
side), and headaches are often regarded as referred or reflex pains of genital 
origin ; the evidences in favour of this view are, however, not always con- 
vincing. Regions m which pain is felt are also often unduly sensitive or 
actually painful to pressure. Pain of an aching character in the lower half 
of the trunk commonly attends the menstrual process ; when occurring in 
the menstrual intervals its significance is greater than when occurring during 
menstruation. 

The severity of the pain in any given case depends in great part upon 
the ability of the nervous system to resist painful impressions. Some 
women are so intolerant of pain that they unconsciously exaggerate, describ- 
ing as ‘ agonizing ’ a degree of pain which another wouhl support With but 
little effort. Great care must accordingly be exercised in dealing with this 
symptom. 

Certain characteristics of pain deserve notice. Thus uterine displace- 
ments, especially prolapse, give rise to a draggiifg, ‘ bearing down ’ pain 
which is relieved by rest in the recumbent position. Pain due to inflamma- 
tory lesions is also relieved by rest and aggravated by exertion ; another 
characteristic is its liability to exacerbations which frequently coincide with 
the menstrual periods. 

The growth of tumours, whether innocent or malignant, is usually not 
attended by pain until, in the former case, the bulk of the tumour causes 
discomfort, or, in the latter, such complications occur as ulceration of the 
growth, iuvasiop^0|,j4iacent organs, or metastases in parts boi^es ; visceral 
metastases are often not attended with pain . Pain associated with malignant 
growths is not relieved by rest ; it is, indeed, almost always worse at night 
than in the day, and, therefore, commonly induces insomnia. Attacks of 
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colicky pains are associated with miscarriage, with tubal pregnancy in the 
early stages, and sometimes with intra-uterine polypi. Acute pain of sudden 
onset attends pelvic peritonitis from infection, as in a case of suppurative 
salpingitis, and haemorrhage from rupture or leaking of a gravid Fallopian 
tube (see p. 195). The causes of pain located on the right side of the abdomen 
are very complex, for the organ at fault may be the Fallopian tube or the 
ovary, the vermiform appendix or the caecum, the kidney, or the gall-bladder. 
Pain of neuralgic or neurasthenic origin is felt more often on the left side of 
the abdomen than th(i right, a clinical fact which it is difficult to explain 
satisfactorily. 

It must not be overlooked that small hernial protrusions are often the 
ciuse of considerable pain. The femoral and inguinal rings should therefore 
be carefully ('xamin(‘d, and in cases of doubt it is useful to make the examina- 
tion with tlui patient standing up. 

A movable kidney often gives rise to pain of an aching or dragging 
character, more oft(m affecting the right side than the left ; it is usually 
relieved by the recumbent position, and is sometimes associated with inter- 
mittent attacks of intense nauseating pain which are attributed to kinking 
f){ the ureter causing transient hydronephrosis ; they are known as DietFs 
crises. Pain referred to the lower part of the back is very common in women ^ 
and is often difficult to account for. ^ Pain over the sacrum is often due 
simply to fatigue, and is almost invariably met with m neurasthenia and in 
convalescence after abdominal operation ;\ displacements -backward and 
downward — of the uterus, ‘ erosion ’ of the cervix, inflammatory pelvic 
lesions, a tumour occupying the pouch of Douglas, and carcinoma of the 
cervix in its advanced stages, all cause pain in the same region. Pain 
localised to the region of the coccyx and felt chiefly when sitting, or in the 
act of rising from the sitting position, is sometimes met with (coccygodynia). 
Pam excited by movement at the sacro-coccygeal joint, or tenderness 
of the coccygeal ligaments, may at the same time be present. Coccy- 
godynia occurs almost exclusively in women, and some cases follow on 
obstetric injuries , a few may be due to direct traumatism, others are of 
rheumatic origin. 

Women who complain of pelvic pain not associated with any gross 
pelvic lesion, also usually complain of great sensitiveness of the organs on 
examination. This is sometimes so great as to prohibit satisfactory palpa- 
tion of th(i uterus or adnexa. The condition is commonly attributed to 
' congestion,' but no direct evidence of any circulatory disturbance has ever 
been advanced, and the cause of the tenderness is in point of fact unknown. 
It is especially marked in women of neurotic temperament. 

Pain attending the menstrual process will be separately considered in 
the section dealing with dysmenorrhoea (p. 157). 

DISTUEBANCES OF MICTURITION 

The act of micturition may become abnormally frequent, or painful ; 
sudden or gradual retention may occur ; or urine may be passed involun- 
tarily (incontinence), either continuously or occasionally, e.g. during cough- 
ing or sneezing. These symptoms, although usually due to disease in some 
part of the urinary tract or in the kidneys, are also frequently the result of 
injury or disease in some part of the genital canal. 
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Pain and Frequency. The number of times 'per diem the bladder is 
evacuated is to a great extent a matter of habit ; women of nervous tem- 
perament frequently present slight degrees of frequency in the day, but 
only rarely during the night ; indeed, persons who suffer from distressing 
frequency during the day, often sleep all night without interruption. Noc- 
turnal frequency is therefore always of more serious import than daytime 
frequency. When associated with pain during, or during and after the act, 
the significance of frequency is increased . 

Mental influences are notoriously^^owerful agents in disturbing the 
functions of the bladder, and may produce either frequency, incontinence 
or retention. Further, the renal function is also influenced in the same 
manner, and in some persons polyuria is one of the commonest signs of 
nervousness. 

The first step in the investigation of such cases is an examination of the 
urine, which must always include the microscopic examination of the cen~ 
trifugalized deposit. Uric acid, or urates, may be found in the deposit, 
indicating disturbance of the functions of the liver, or albumen and casts 
may be found, indicating chronic renal changes, or sugar suggesting diabetes, 
or oxalates pointing to disturbance of digestion. The presence of pus may be 
due to urethritis, cystitis or pyelitis, or if the urine were passed naturally, 
to contamination by discharges from the vagina. Bacteriological examina- 
tion and culture may be further necessitated in such cases. 

Chronic bacterial infection is sometimes present without any clinical 
evidence of cystitis or pyelitis being found ; consequently, if no other cause 
can be discovered, a specimen of urine should be taken with due antiseptic 
precautions against contamination, a sterile catheter being used, and a 
sterile tube into which the urine may be run. Bacteriological examination 
may then show that bacillus coli infection is present, and this con- 
dition, when chronic, may give rise occasionally to frequent and painful 
micturition. It must be recollected that it is extremely rare to find the 
urine absolutely free from bacteria even when withdrawn by catheter. 
Bacteria are always present in the urethral mucosa, and may be carried into 
the bladder in the act of introducing the catheter. The numbers of such 
organisms are, however, small. It is only the detection of a definitely 
pathogenic organism in pure culture, or practically pure culture, that can 
be regarded as evidence of urinary infection. In nearly all cases pus and 
desquamated epithelium in abnormally large quantities are also found. The 
urine is acid in most forms of infection except that due to chronic cystitis. 
Mter a urinary infection has been clinically ‘ cured ’ small numbers of 
the organisms frequently persist in the urine, i.e. the patient remains a 
carrier.’ 

It must be recollected that a movable kidney or a renal calculus, or 
certain diseases of the central nervous system, may also produce these 
symptoms in an aggravated form. 

If nothing is found in the urine pointing to the presence of disease in 
the kidneys or any other part of the urinary tract, a local pelvic examina- 
tion should be made, including a careful inspection of the vulva and urinary 
meatus and, if necessary, a cystoscopic examination of the bladder. The 
local conditions which may be present include the following : chronic ureth- 
ritis (usually gonorrhoeal), chronic cystitis, a calculus in kidney, ureter, or 
bladder ; urethral caruncle, or prolapse of the urethral mucous membrane ; 
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cystocele, or prolapse of the uterus ; pregnancy ; a pelvic or abdominal 
tumour ; or a pelvic inflammatory lesion. These conditions will all be 
described in later sections. 

Severe fain on mJeturition is usually due cither to acute cystitis oi 
urethritis, to the passage of calculi, or to the presence of a vesical neoplasm : 
sometimes to the presence of cracks or fissures near the neck of the bladder. 

The treatment of pain and frequency must obviously depend upon the 
causal conditions which are present ; it is undesirable to endeavour tc 
relieve these symptoms by sedative drugs until a thorough examination hafc 
been made to discover the cause. 

Retention. Retention of urine may be due to the presence of some 
obstruction— usually outside the urinary tract altogether, to reflex spasm 
of the sphincter, to paralysis of the bladder, e g. from over-distension, or to 
hysteria. 

Obstruction causing retention of urine is seldom urethral, for stricture is 
very rare in the female. More often it is due to a pelvic tumour, the com- 
monest conditions causing it being a retroverted gravid uterus, an impacted 
fibroid tumour, a pelvic hsematocele, or a ha}matocolpos. These conditions 
will be considered in later sections. Reflex sfasm of the sphincter may be 
met with after the desire to evacuate the bladder has been too long resisted , 
after abdominal or vaginal operations, after child-birth ; or from a very sen- 
sitive urethral caruncle which gives rise to severe pain during micturition. 
Post-operative retention is often complex in its nature, being partly nervous 
and partly reflex ; it is certainly more often met with in women of pro- 
nounced nervous type, than in others ; in such subjects the retention some- 
times persists until the patient leaves her bed . As soon as the patient can be 
allowed to get up, the bladder usually acts normally. The prolonged use of 
the catheter, which is necessary under such circumstances, is attended by 
definite risks of cystitis, even when the attendant nurse, to whom the duty 
usually falls, is careful and conscientious. It is quite possible that bacteria 
may be carried into the bladder from the urethra which are capable of 
setting up a mild form of cystitis. Prophylactit? treatment should be insti- 
tuted early in such erases by the regular administration of some urinary 
antiseptic {see p. 242). 

Hystencxil retention, which is rare, is of sudden onset, and is recognised by 
the complete absence of any local cause. It should be relieved if possible by 
such measures as hot hip-baths, vaginal douches, and hot fomentations to 
.the vulva ; the catheter being only used as the last resort. 

Incontinence of Urine. This may be absolute in cases of paraplegia 
or of vesical fistula ; more often it is partial only, as in cases of unilateral 
ureteral fistula, or of weakening of the sphincter of the bladder. Sometimes 
women with a vesico-vaginal fistula develop remarkable sphincteric action 
of the muscles at the entrance of the vagina, so that they can hold urine for a 
short time when lying down, the urine being retained in the vagina. Incon- 
tinence due to fistuto will be referred to in connection with the latter sub- 
ject ; that which depends upon abnormal conditions affecting the neck of 
the bladder may be due to a variety of different causes. In children, a form 
of incontinence occurring only during sleep, known as nocturnal enuresis, is 
met with, which will be separately considered. Involuntary evacuation of 
the bladder commonly occurs during epileptic fits. ' 

In adult women the commonest cause of partial incontinence is child- 
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bearing, and often, but not always, a more or less marked degree of prolapse 
is present. The nature of these parturient injuries will be understood when 
the subject of prolapse has been considered (p. 531). This form of incon- 
tinence is present only when the })atient is up, and is induced by any rise of 
intra-abdominal pressure, as from coughing, sneezing, straining, running, 
or walking. When she is resting the bladder is usually competent, and al- 
though there may be nocturnal frequency there is no nocturnal incontinence. 
This symptom is naturally aggravated by the supervention of ])regnancy, or 
the presence of an abdominal tmnour, etc. In marked cases it is very dis- 
tressing, ^and is exaggerated by the morbid dread of its occurrence./ 

When definite signs of prola})se are present, treatment of this condition 
may be expected to cure the incontinence. When there is no local lesion 
to be discovered, treatment is much more difficult. Drugs are of little 
benefit, but the operation of urethroplasty, described on page 707, is usually 
successful in giving at least a considerable degree of relief. The use of a 
portable rubber urinal is the last resort in cases of incurable incontinence. 

Nocturnal enuresis in little girls may be due to some cause of local irrita- 
tion, such as uncleanlmess, thread-worms, skin-eruj)tions or vulvitis ; hyper- 
acidity of the urine and bladder-cal(‘ulus may be found. The first considera- 
tion in such cases is to make a careful searcli for these conditions. Often, 
however, no local caus(* can bcKliscovered, and the fault is to be referred to 
the inne'^ation of the bladder. (Usually it can be (aired liy carefully educating 
the child, if this is begun before the condition has been long m existence. 
It must be recollected that the bladder-centre always requires education m 
children, which is not equally suc(‘,essfu] in every (;ase, the age at which a 
child acquires control of the bladder being variable. In some cases the 
removal of adenoids has cured nocturnal incontinence. Punishment of the 
child must always be avoidexl, for there is no doubt that the evacuation of 
the bladder is quite involuntary. Nothing to drink should be allowed at 
night and the child should sleep lightly covered ; arrangements must be 
made for waking her at rc'gular intervals so that she may be got out of 
bed for the purpose of emptying the bladder. The administration of bella- 
donna is of great service m many cases, an<l the drug must be pushed to 
its physiological limits. Children bear belladonna remarkably well, and 
a child of tifiree or four years may be given 10 minims three times a day, 
and the dose gradually raised as far as 40 minims three times a day, without 
any of the ocular symptoms appearing which are so marked in adults. The 
use of the drug must be ]:)rolonged for a considerable time after the incon- 
tinence has been relieved. No operative treatment is possible. 

DYSPAREUNIA (PAINFUL OR DIFFICULT COITUS) 

A variety of different conditions may render coitus painful and difficult 
to the female, and cases in which this symptom is present require carefuj. 
investigation. The pain is seldom acute ; usually it is described as of a dull 
aching character, and it may last for some hours after coitus has taken |)lace. 
Dyspareunia is frequently associated with indifference or actual repugnance 
to sexual congress, to such an extent that in some cases nausea or even 
vomiting may be produced. Cases in which the dyspareunia commences at 
the beginning of married life have a different explanation from those in 
which this symptom supervenes after a period of normal married life. In 
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the former case it is on account of the dyspareunia alone that the patient 
seeks advice ; in the latter case other symptoms are commonly associated 
with it. Certain congenital abnormalities, such as an imperforate or abnor- 
mally resistant hymen, an imperforate vagina, or stenosis of the lower part 
of the canal, may render coitus impossible. A mechanical obstacle of a 
different kind is often met with, viz. muscular spasm affecting the sphincter 
vaginae and probably the other superficial perineal muscles also. This con- 
dition is known as vaginismus and is usually set up originally as a protection 
against the pain caused by a local lesion. Often, however, it is well marked 
where no local cause can be detected. In women of neurotic temperament 
dyspareunia may occur without any local morbid condition Ix'ing disc'-overed 
to whic^h it can be attributed. It is then probably psychical in origin, and 
is scarcely amenable to medicinal or surgical treatment. 8uch cases can 
sometimes be successfully dealt with by the method of psycho-analysis or 
by hypnotic suggestion. 

In many cases, however, a local cause can be found for this troublesome 
symptom. The local causes of dyspareunia may bci stated as follows : 

External causes : 

Acut e and chronic vulvitks or vaginitis ; kraurosis. 

Inflammation of the Bartholinian glands. 

Fissures and ulcers of the hymen and other parts comprising th(3 
ostium vaginae. 

(flironic inflammation of the carunculse myrtiformes. 

Spasm- vag in isni us . 

Internal Causes : 

Inflammatory changes, acute or subacute, in the uterine appendages, 
the peritoneum or the cellular tissue. 

Ba(‘kward displacemcuit of the uterus, when compli(;at(jd by adhe- 
sions, etc. 

Prolapse of the ovary. 

When no local cause can be found the possi]>ility of a serious dispro- 
portion in size between the male organ and the ostium vagiiue should be 
recollected. In all cases of dyspareunia an interview should be sought with 
the husband from whom more detailed information can usually be obtained 
than from the wife. 

Ceases of dyspareunia require a careful local examination, including 
inspection of the vulva ; fissures in the region of the fossa navicularis are 
easily overlooked unless a very careful inspection is made with good illumi- 
nation ; they are commonly associated with severe muscular spasm {vagin- 
ismus), which renders their detection still more difficult, unless an anaesthetic 
is administered. 

Vaginismus, although developed by attempts at coitus, may be absent 
when a gentle digital examination is made. If, however, backward pres- 
sure is exerted with the finger upon the lower part of the posterior vaginal 
wall the spasm can often be clearly observed. If no external cause is dis- 
covered a careful bimanual examination should be made to exclude inflam- 
matory conditions and prolapse of the ovaries. 

The treatment of dyspareunia consists in the first place in the removal 
or reli(^f of any local cause which may be present. An unruptured or imper- 
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forate hymen can be clipped away under anaesthesia, and the ostium vaginae 
dilated. Fissures or tender carunculae myrtiformss can be excised. The 
treatment of vaginismus is dealt with in a later section {see p. 773). Internal 
causes require the treatment appropriate to the condition. When no local 
cause can be discovered a period of abstinence should be advised, and when 
marital intercourse is renewed the application to the vulva of a 10 per cent. 
cocaine ointment a quarter of an hour beforehand may enable the difficulty 
to be overcome. 


STERILITY 

Reproduction depends as much upon the normal sexual activity of the 
male as of the female ; sterility is therefore not due in all cases to the 
woman, although conditions which tend to produce it are much more common 
in the female than the male] Instances have occurred in which the marriage 
of perfectly healthy individuals has been unfruitful, yet in such cases the 
re-marriage of each has resulted in reproduction. Members of families with 
an average, or more than an average degree of fertility, are themselves more 
likely to have children than those characterized by a lesser or a declining 
degree of fertility. Certain families, like certain races, tend to die out, this 
process being due to a progressive failure of reproductive activity (tn some 
cases, to hereditary disease in others.^ 

Sterilit}^ is usually described as of two kinds, absolute and relative : the 
former indicates persistent failure to conceive ; the latter, failure to carry 
pregnancy to a successful termination. Relative sterility is therefore an 
obstetric question and will not be further referred to here. The rule formu-^ 
lated by Matthews Duncan that the marriage of young persons between th^' 
ages of twenty and thirty cannot be regarded as sterile until four years have 
elapsed, should be generally observed. In the case of women over thirty 
years of age, delay in bearing the first child is of greater importance than in 
younger women ; it is therefore advisable to undertake a full investigation 
of both parties after an interval of, say, two years. Instances have, however, 
occurred in which a child has been born after as much as fifteen years of 
sterile married life. 

Absolute sterility is the consequence of a failure affecting the earliest 
stages of the reproductive process ; either fertilization does not occur, or 
the fertilized ovum fails to majk;g..gQ 9 d^ts implantation and perishes at once. 
Non-fertilization probably implies that spermatozoa and oocytes are not 
brought into contact with one another. This may be due (1) to inactivity 
of the sperm-cells preventing them from accomplishing their transit to the 
Fallopian tubes, where fertilization normally occurs ; (2) to absence of 
spermatozoa from the semen (azoospermia), or to destruction of the sperm- 
cells by abnormal discharges in the genital canal ; (3) to mechanical obstacles 
in the canal which impede their progress, such as stenosis of the cervix, 
which may prevent the entrance of the spermatozoa into the uterus, or 
occlusion of the Fallopian tubes which prevents the ovum from entering the 
abdominal ostia ; (4) failure of the normal process of ovulation, e.g. the egg- 
cell may not be properly liberated from the ovary owing to surrounding 
adhesions or to abnormal thickness of the tunica albuginea. Failure of the 
fertilized ovum to become successfully embedded may be due to an un- 
healthy or abnormal endometrium, e.g. septic uterine infections, and exfolia- 
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tive dysmenorrhoea. Absence or serious mal-development of any part of the 
genital canal may be a cause of absolute sterility. 

Some of these conditions constitute local causes capable of clinical 
detection. But sterility is not uncommon in persons in whom no local cause 
whatever can be discovered. It is, therefore, necessary to recognize also 
the general conditions which, on the one hand favour, or on the other 
impede the occurrence of conception. Of these age is one of the most 
important, and the age of the wife is of more weight than that of the hus- 
band. Women who marry between the ages of 20 and 30 show the highest 
degree of fertility ; in those who marry after 40 Matthews Duncan found 
85 fer cent were sterile . 

Men of delicate health and sedentary occupation are usually less likely 
to procreate than robust men who lead an outdoor life ; the influence of 
the general health in women is less important than in men. It is generally 
accepted that women who suffer from dysmenorrhoea are less fertile than 
those who menstruate without excessive pain, a view which rests upon the 
careful statistical observations of Matthews Duncan, Vedeler and others. 
Menstrual irregularities and (iven marked degrees of amenorrhooa are not 
incompatible with an average fertility. 

After passing these questions in review a local cause of the sterility should 
be sought for. 

The local conditions previously meni-ioned as causes of dyspareunia tend 
to prevent conception by interfering with the natural course of sexual con- 
gress. Certain congenital abnormalities absolutely prevent conception, 
such as imjierforate vagina {see p. 142), infantile uterus, hypospadias and 
hermaphroditism (p. 147) ; others are believed to hinder but do not abso- 
lutely prevent conception, such as conical cervix and hypertrophic elongation 
of the cervix (p. 539). Small size of the os externum (so-called pin-hole os) 
may perhaps also unfavourably affect the prosjiects of conception. Un- 
complicated displacements of the uterus do not form a serious hindrance to 
child-bearing, and numerous instances occur in which a retro verted uterus 
becomes gravid ; at the same time, the correction of a backward displace- 
ment in a childless woman has been frequently observed to be followed by 
conception. Chronic endometritis, and fibroid tumours of the uterus, stand 
in the same category as displacements, although their influence is much 
more unfavourable. The infective forms of endometritis, whether corporeal 
or cervical, form an almost absolute hindrance to conception. Occlusion of 
both Fallopian tubes renders (conception impossible : peritonitic adhesions 
involving the tube and ovary may cause sterility, but it is probable that some- 
times more or less complete recovery from these conditions may occur, 
and it is therefore necessary to give a cautious prognosis when old 
adhesions have been detected at operation. We now have a reliable clinical - 
means of determining the patency of the Fallopian tubf»siw the method of 
tubal inflation, described on page 109. The application of this test should 
be employed as a routine procedure in cases of sterility, for, according to Giles, 
33 per cent, are due to tubal occlusion. 

Bilateral ovarian tumours, when solid or malignant, may destroy all the 
ovarian cortical substance and render conception impossible by arresting 
ovulation. 

When no local abnormality can be detected in the wife, it is quite possible 
that the fault is with the husband. In all such cases it is desirable to see 
o. 9 
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the husband and determine the absence of sexual weakness or incompetence ; 
an examination of the semen should also be made, for sexual activity may 
co-exist with deficient vitality or absence of spermatozoa. Chronic orchitis 
of gonorrhoeal origin, or following an attack of mumps, is not infrequently a 
cause of sterility m the male when both testicles have been affected. Sper- 
matozoa are then present in only small numbers in the testicular secretion, 
or they may be absent altogether. 

Treatment. It must be understood that in all cases the condition of 
the husband requires attention as much as that of the wife. Improvement 
of the physical condition of the husband often puts an end to a long period 
of sterilityi Only when no fault can be found in the male partner is it right 
to submit the wife to operative procedures for the cure of sterility. In the 
female all local conditions which are, or which may possibly be, causes of 
sterility deserve careful treatment. Conditions which give rise to dyspareunia 
and so interfere wdth complete congress must be dealt with. Purulent or 
muco-purulent discharges, backward displacements, abnormal conditions of 
the cervix, such as ' pm-hole 'os, ‘ conical ' cervix and hypertrophic elonga- 
tion, should be dealt with by the operative methods which will be found 
described in another place. Inflammatory conditions affecting the tubes 
and ovaries are frequent causes, and are very difficult to deal with. Jf the 
tubal inflation test has shown that one at any rate of the tubes is patent, 
prolonged treatment by palliative methods {vide p, 235) should always 
be carried out before resort to operation is advised. Inflammatory occlusion 
of the abdominal ostium of the Fallopian tube when bilateral is, 
absolute bar to conc(‘ption ; in such cases the tubi's may be reopened am. 
an artificial ostium made, but this operation cannot be undertaken un1 il all 
clinical indications of activity in the inflammatory process have disappiaired. 
If the walls of the tube are definitely thickened, or if semi-purulent fluid is 
found on opening the tube, it is very unlikely that the artificial ostium will 
remain open, and a sharp attack of pelvic peritonitis may follow the opera- 
tion, which will invariably result in rescaling of the opened tubes. It is 
therefore clear that salpingostomy has but a limited field of usefulness, and 
cases require very careful selection. 

Certain general regulations are important in the treatment of sterility. 
Frequent sexual congress should be discouraged. It should further be 
pointed out that the ten days immediately following a menstrual period 
is the most favourable time for the occurrence of conception. In support 
of this statement sound anatomical reasons can be advanced. It is estimated 
that a period of eight to ten days (von Franque) must elapse between the act 
of insemination and the arrival of the fertilized ovum in the uterus. If the 
act of insemination occurs a week after the cessation of menstruation, and 
conception follows, the fertilized ovum is due to arrive upon the endometrium 
when this membrane has entered the premenstrual phase. It is in this phase 
that the endometrium most closely resembles the decidua of pregnancy 
and has been called the menstrual decidua {see p. 80) ; it is reasonable to 
suppose that it is then best prepared for the embedding of the ovum. Very 
little change is required to convert the menstrual decidua into the true 
decidua of pregnancy. 

* A period of several weeks' separation of husband and wife is indicated 
if there has been excess, or if any sign of failure of sexual activity in the hus- 
band is detected, Abstinence from alcohol and tobacco should be prescribed, 
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whenever there has been excessive indulgence in either. Apart from these 
general measures two other procedures deserve consideration, viz. dilatation 
of the cervix and artificial insemination of the uterus. 

Dilatation of the cervix is useful not only in widening the canal but possibly 
also in stimulating the function of uterine polarity. Its effect is temporary, 
and it should accordingly be performed at the most favourable moment ; 
further it should be so carried out as to avoid injury to the uterine tissues, 
such as laceration by the use of unnecessarily large dilators. The cervical 
tissues may be softened and dilatation thus rendered easier by preliminary 
hot douching. This should be carried out three times a day for a week, a 
tampon of cotton wool soaked in glycerine being placed in the upper part of 
the vagina after the douche. In cases of ‘ pin-hole ’ os the preliminary use 
of a tent p. 723) is desirable.|^' Dilatation should be performed at the close 
of a normal menstrual period ; i’tris then practically certain that the patient 
is not at the moment pregnant, and it is agreed that the part of the menstrual 
cycle most favourable for the occurrence of conception is the week which 
immediately succeeds the period. The operation should be carried out with 
the most careful antiseptic precautions, and the dilatation should not be 
carried further than number 10 (Hegar) (see p. 722). An anaesthetic is 
necessary, but the patient can return to her husband after forty-eight hours. 

Artificial insemination consists in the introduction of the semen into the 
ut(*rus with a syringe. An old device of veterinary surgeons, it was first 
applied to women by Marion Sims (1860), but the results were unsatisfactory 
and the method fell into disrepute. Recently, with improved technique, 
occasional successes have been reported. Stringent precautions are required 
to preserve the vitality of the spermatozoa. The best plan probably is to 
take the semen up into a syringe immediately after its deposition in the 
vagina and to introduce it at once into the uterus. A syringe with a special 
nozzle designed to pass through the internal os is required. There are few 
women who are willing to submit to this procedure, and the results are so 
uncertain that it cannot be urged with any degree of confidence. 

In describing the apparatus for tubal insufflation (p. 109) it was 
mentioned that occasional instances of cure of sterility from the use of this 
apparatus have been reported, the result being attributed to dislodgment 
of a plug of mucus from the narrow segment of the Fallopian tube. 
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EISOEDEKS OF DEVEI.OIAMENT AND 
EFNA^TION 


(1) MALFORMATIONS. 

(■>) DISORDERS OF MENSTRUATION. 

(3) ectopic; pregnancy. 

MA1>F()RMATI()NS 

Etiology. Th(' groater number of the malformations of the female generativi' 
organs are of congenital, i.e. pre-natal, origin. Some are to be referred to 
the earlier months of gestation, such as pseudohermaphroditism and duplica- 
tion of the uterus and vagina : others probably occur much later, for example' 
the various kinds of occlusion of the vulva. Other malformations again are 
of post-natal origin, and are due to failure of the normal developmental 
changes which occur during childhood or at puberty ; examples of these are' 
seen in the uterus infantilis and uterus pnbescens in which the transition from 
foetal to adult characteristics is only imperfectly accomplished. Defects of 
development are not infrequently multiple and may affect different systems 
as well as different parts of the same system. 

The etiological factors concerned in the production of malformations ar(‘ 
quite unknown. Recent experimental work has shown that nutritional 
disturbances and slight traumatic influences can profoundly disturb the course 
of development of the ovum m vitro. Direct evidence of the operation of 
such conditions in the course of natural development is, of course, most 
difficult, if not impossible, to obtain. Clinical observation shows that 
heredity, and possibly parental syphilis, are the only conditions to which 
an unfavourable influence upon development can reasonably be attributed 
The well-known influence of the latter condition in causing pre-natal death 
is the chief reason for regarding it as a possible cause of deflection of develop- 
ment from its normal course. 

MALFORMATIONS OP THE OVARIES 

These are uncommon and of minor clinical importance. 

Supernumerary and Accessory Ovaries. A supernumerary ovary is one 
which is independent of, and of equal size with, the normal ovaries. The only 
satisfactorily demonstrated (*.ase is that of von Winckel in which the super- 
numerary ovary lay in front of the broad ligament and was attached to the 
uterine cornu by a definite ligamentous band. An accessory ovary is a piece 
of ovarian tissue of small size, present in addition to two normal ovaries ; 
usually it is attached by a band to some portioji of the normal ovary, and its 
formation is then attributed to the effects of constriction by peritonitic bands 
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in early embryonic life^^ KSometimes it is found in an aberrant situation, 
but this is always upon the line of the normal descent of the ovary from the 
lumbar region to the pelvis (p. 68). Care is recpiired in the diagnosis of an 
accessory ovary ; unless the tissue under examination contains the charac- 
teristic histological elements, i,e. Graafian follicles or lutein-cells, it cannot 
be regarded as ovarian. • Many recorded cases have failed to comply with this 
test, and it is probable that the condition is rarer than would appear from the 
literature. It is, however, possibh'. that in some of the recorded cases of 
persistence of menstruation after double oophorectomy, accessory ovarian 
tissue may have been present. Sometimes, again, accessory ovaries may 
become the seat of new growths, such as fibromata, or cysts, developing in 
unexpected situations. Except in these relations, however, supernumerary 
and accessory ovaries have no clinical importance. 

Absence and Rudimentary Development. Com])lete absence of both 
ovaries only occurs in connection with such gross foetal monstrosities as the 
acardiac and sympodial foetuses, which are incapable of independent exist- 
ence. Absence of the gonads in individuals of the other sex is excessively 
rare, if indeed it ever occurs ; confusion of sex may occur (hermaphroditism), 
but in such individuals sexual glands are always present, though they may be 
of aberrant type. Complete absence of the ovaries can only be certainly 
recognized by post-mortem examination , operative records of the condition 
cannot be trusted, for it is easy for an ovary in an aberrant position to escape 
detection by an operator. By a ‘ rudimentary ’ ovary is meant an ovary 
which contains no Graalian follicles, and properly recorded cases of this 
condition are almost as rare as those of absence of the glands. Owing to 
this uncertainty we are unable to say what would be the clinical effects of 
congenital absence of the ovaries upon an adult individual. 

Abnomal Situation : Ectopia Ovarii, A number of cases have b(^en 
recorded in which an ovary has been arrested in the abdomen at some point 
along the line of its normal descent. Further, in a few instances it has also 
been found in the sac of a congenital hernia {see legend of Fig. 86). It will 
be recollected that hernia of the ovary is not uncommon in the acquired 
variety also. An abdominal ovary gives rise to no clinical results ; congenital 
ovarian hernia only becomes troublesome after puberty, when it gives rise 
to pain and tenderness which are aggravated with the menstrual periods. 

MALFORMATIONS OF THE FALLOPIAN TUBES 

Supernumerary Tubes and Accessory Abdominal Ostia. A true super- 
numerary tube is an extremely rare occurrence, and it is doubtful if a satis- 
factory case is on record. Accessory ostia on the other hand are compara- 
tively common, and occur, according to post-mortem records, in from 4 to 
10 per cent, of cases. The number of such accessory ostia varies up to six, 
although more than one is uncommon. They are usually situated on the 
dorsal surface {see Fig. 56, p. 69) ; the fringe of fimbriae is always present, 
although variable in character ; in many instances there is no communica- 
tion with the tube-lumen. An accessory ostium may become occluded, 
and dilatation may then occur giving rise to one variety of tubal cyst (^cc 
p. 547). Apart from pathological changes, accessory ostia have no clinical 
significance. 

Defects of the Fallopian Tube. Complete absence of both tubes is very . 
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rare, but two cases have been recorded by W. G. Spencer in which the tubes 
were represented only by a pea-like body upon each uterine cornu ; the 
ovaries and the uterus were normal. Both these patients suffered from 
severe dysmenorrhoea, which was relieved by an operation which established 
a communication between the uterine cavity and the peritoneum. 

Rudimentary tubes are not nearly so uncommon as the latter condition, 
and a number of cases are on record. In some the inner (uterine) portion 
has been deficient, and in a case recorded by one of us (C. L.) the abdominal 
ostium and infundibulum were the only portions represented (see Fig. 86). 
In others the inner half alone was present, the tube ending abruptly about 
2 inches from the uterine cornu. In uterus hicornis unicoUis, the tube 
corresponding to the undeveloped horn is also often in a rudimentary condi- 
tion (vide infra). 

Diverticula of the Tube. In the latter half of foetal life the tube is nor- 
mally tortuous, but it straightens out as the pelvis increases in size during 
childhood. As a foetal maldevelopment, a spiral tube is sometimes found 
associated with gross malformations of the genitalia, and in cases of arrested 
development. A persistence of the foetal tortuosity must not be confused 
with the convoluted state of the tube which is secondary to salpingitis, to 
which we shall have occasion later to refer. 



Fig. 86. Absence of the Inner Two-thirds of the Fallopian Tube. 
A, A', Ovary. B, Uterine horn. C, Ampiillary portion of tube. D Marks 
the site where the tube terminated. E, Round ligament spread out. The 
above formed the contents of a right inguinal hernial sac. 


Congenital diverticula include the entire wall of the tube and are not 
merely diverticula of the lumen into the tube wall. When the mucous 
membrane is found to trespass into the muscularis of the tube it is a mani- 
festation of chronic salpingitis and not a congenital abnormality. 

Slighter developmental defects occasionally met with are persistence of 
the spiral convolutions which are normal in the foetus (hypoplasia tubae, see 
Fig. 87), non-ciliation of the tubal epithelium, and very occasionally non- 
canalization of the tube, which remains as a solid cord. 

Displacements of the tube sometimes occur ; the greater number of 
examples are cases of hernia ; one instance in which the tube with its com- 
panion ovary was situated in the right lumbar region has, however, been 
recorded (C. L.). In this case the right half of the uterus was undeveloped, 
the organ being unicornute. 
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MALFORMATIONS OF THE UTERUS, VAGINA, AND VULVA 

The uterus is developed from the middle portious of the two Mullerian* 
ducts which fuse to form a single tube ; the vagina is similarly developed 
from the lower or caudal portions of the same ducts. The greater number of 
malformations occur from arrest of the normal process of fusion at some stage 
or other, so that an intermediate arrangement becomes permanent. Such 
arrest may affect the whole of the uterine and vaginal sections of Muller’s 
ducts, or may be limited to a portion of them. Further, unequal develop- 
ment of the two sides may occur, one being arrested, the other pursuing its 
normal course, as far as may be, without the full participation of its fellow. 
One of the commonest examples is the failure of one important factor only 
in development, viz. the fusion of the two ducts, the result being duplication 
of the whole or of certain parts of the uterus and vagina. 



pKi. 87. Hypoj’lasia of 'ri BE. The tortuosity is normal in the frotus, 
abnormal in adults. The walls are abnormally thin. I’here is a small (\yst 
of the hydatid of Morgagni close to the fimbria?, also a small peritoneal (?yst 
aU{u?hed to the ampulla. 

Accessory Uterus. This rare defect consists in the presence of a second 
uterus (corpus only) which is not furnished with adnexa or vagina ; in this 
it is distinguished from the various forms of double uterus described below. 

Absence and Rudimentary Condition of the Uterus. Complete absence 
of the uterus, if it ever occurs, is extremely rare, most of the cases r(‘corded 
as such have probably been instances of pseudohermaphroditism {vide infra). 
The most marked defect of development is that known as tin* pUrm 
rudimentarius, in which the organ is represented by a solid or very imper- 
fectly canalized body composed of muscular and fibrous tissue. Some- 
times the uterus permanently retains the characters which are normal at 
birth, i,e. development does not progress during infancy — uterus foetalis or 
infantilis. In this form the cervix is longer and thicker than the corpus 
and somewhat conical in shape ; the total length of the organ is 1 lo 1| 
inches ; the mucous membrane of both body and cervix is folded trans- 
versely. The Fallopian tubes and the vagina are also usually defective in 
development. Sometimes development is arrested before the changes normal 
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at puberty have occurred ; this gives rise to the uta Hs puhescens. I bur l)ody 
and cervix are of about equal length, and the whole organ is undersized ; the 
tubes and the vagina usually participate in the defect. 

The preceding defects of development of the uterus give rise to more 
or less complete loss of the function of menstruation, and to complete loss 
of the function of reproduction. With the uterus puhescens a scanty and 
irregular menstrual function may be developed. The two more serious 
varieties of defect are attended with absolute amenorrhma. In other 
respects the subjects of these defects may be normal and they often marry. 
Diagnosis can be made by careful examination under anaesthesia, when the 
small size of the uterus can be shown by bimanual examination and the 
use of the sound. It must be recollected that the cervix in these cases may 
appear to be full-sized ; it is to the condition of the uterine body that 
attention must be chiefly directed. 

Duplication of the Uterus. Six types of double uterus are known, which 



Fig. 88, Uterus Didelfhys. Two Fig. 89. Uterus Hk orisis JUcollis. 

uteri are formed, separated from one Fusion has occurred in the cjcrvix and 

another by a deep sulcus which passes lower part of the uterine body, but it 

down to the cervico- vaginal insertion. is incomplete, for the lumina are dis- 

Two distinct vaginal canals are present, tinct. The vagina is divided by a 

in each of which lies a complete cervix. median septum which is prolonged 

up into the cervix. 

are diagrammatically represented in Figures 88 to 93. Each Mullerian 
duct may develop independently, and remain distinct from its fellow, fusion 
being completely absent ; two uteri, independent of one another except at 
the cervico-vaginal insertion, result from this abnormality, the condition 
being. called uterus didelphys (see Fig. 88). The vagina in such cases also 
consists of two distinct canals separated by a median septum, a normal 
cervix and external os being found in each. The vulva is single, and, as a 
rule, there is only one hymen. Through the deep cleft which persists between 
the two uteri, a fold of peritoneum often passes, the vesico-rectal ligament. 
A case of uterus didelphys has been recorded in which each uterus had 
entered the sac of a bilateral inguinal hernia. Atresia is not uncommonly 
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found in sonn* Diii l of ilu' cervix or v;iginn of one or otln'i* .side, half 

is roughly cylindrical, the characteristic pear-shajx' of th(‘ ])ro|>erly developed 
organ being the result of fusion of the two ducts. 

In other cases the upper parts of the uterine portions of the Mullerian 
ducts remain distinct, while the lower parts undergo imperfect fusion, so 
that the apposed walls unite while the lumina remain distinct. The cervix 
is single but divided by a median septum, and the vagina is usually dupli- 
cated also. This form is called the uterus bicornis bicollis (see Fig. 89), and 
differs in general outline from the uterus didelphys mainly in the lesser 
depth of the cleft between the two halves. Sometimes the process of fusion 
in the lower parts of the Mullerian ducts is carried a step further, an un- 
divided cervix and vagina being formed, while from the level of the internal 
os upwards the uterine body is duplicated. On vaginal examination in such 



Pig. 90. Utekus Bicornis Unicollis. 
The cavity of the uterine body is 
double ; that of the cervix and vagina 
is single. Complete fusion has occurred 
in the lower half of the uterus. 


Fig. 91. Uterus Septus. Incomplete 
fusion has occurred throughout, but 
the outward configuration of the uterus 
is normal. The cavity is divided by 
a median septum which extends into 
the vagina. 


a case the cervix and vagina appear normal ; the cleft between the uterine 
bodies is seldom so pronounced as to attract attention on bimanual examina- 
tion ; the presence of two divergent cavities may, however, sometimes be 
detected by the use of the sound. This form is the uterus bicornis unicollis 
(see Fig. 90). 

In two other forms fusion has been carried to a point at which a single 
organ, having the characteristic pear-shape of the uterus, is formed, but 
the lumina remain wholly or partially separated from one another by a 
median septum ; these are the uterus septus and the uterus sxibseptus (see 
Figs. 91 and 92). In the former the septum extends from the fundus to the 
os externum, and may also be continued into the vagina ; in the latter the 
septum ends at, or about, the level of the os internum, the cervix and the 
vagina being single. There is nothing in the shape of the uterine body in 
these cases to draw attention to the abnormality. 

Uastly^ one MiilhTiari duct may be entirely undeveloped, when a tubular 
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uterus having a strong lateral iiu-linatioii is forni<‘(L nh'nis ^ancvrnls. IVlor(' 
often, in such cases, however, a rudimentary condition of the opposite duct 
is found in the shape of a fibrous cord or band (blind nidmieiitary cornu), 
usually only imperfectly canalized, which is attached to the side of the 
unicorn uterus (see Fig. 93). Sometimes in such cases the Fallopian tube 
itself on the side of the imperfection may b(‘ well developed ; but the unde- 
veloped horn rarely communicates with the uterine cavity. Such an imper- 
fectly developed horn may become the seat of an ectopic pregnancy, the 
spermatozoa reaching it by migration from the opposite tube across the 
pouch of Douglas (external wandering). The mucous membrane of an 
undeveloped horn penetrates diM'ply into the muscidar stroma (see Fig. 9efi). 

These six recognized tyf)es of double uterus are clearly produced by 
arn*st at some stage or f»ther of ihv normal process of fusion of the apposed 



Fig. 92. Uterus 8irBSEPTUs. Flii." 
differs from Figure 91 only in n'sjxH t 
of the septum, which ceases abt)vc 
the level of the internal os ; the cervix 
and vagina are single. 

portions of the Mullerian ducts. Another type of duplication exists of which 
there is only one record(Hl instance (Gemmell and Paterson )^ ; it is the 
most complete of all and arises at an earlier stage of development than any 
of the before-mentioned. In this the sole recorded instance the following 
developmental abnormalities were present : (a) partial bifurcation of the 
lower part of the vertebral column ; (b) a very large and wide bony pelvis : 

(c) two uteri widely separated from one another by lateral inclination ; 

(d) two vaginae and two vulvae ; (e) two urethrae and two bladders. This 
woman had given birth to a child from each of her distinct genital canals. 
These deformities were probably produced by partial dichotomy of the tail 
end of the early embryo (see Fig. 94, p. 139). 

Duplication of the Vagina. The two vaginal canals when present almost 
always lie side by side, not in an antero-posterior relation ; a few exceptions 
have been recorded . The se]>tum is com|)osed of muscular tissue covered on 
^ Journ. Obst. and (hfn. Brit. Bmp.^ xxiii., 25, 1913. 


i'lG. 9.3. Uterus Unicornis, with 
AN Imperfectly Developed Second 
Cornu. 
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each aspect with stratified scjuanious e[)itheliuni. It is often incomplete, and 
the deficiency may be in the upper or lower half, or in the middle. Occa- 
sionally complete or partial duplication of the vagina occurs with a single 
uterus, but in most cases the uterus is double also. The xiterus unicornis > 
usually goes with a single vagina which has a marked lateral inclination, and J 
is abnormally small. 

Clinical Features of Duplication of the Uterus. Double uteri, though of 
great morphological interest, are of small clinical importance. They are 
functionally entire organs, and menstruation and conception may proceed 
normally so as to arouse no suspicion of the imperfection. Menstruation 
occurs from both halves of the uterus ; if pregnancy occurs in one half, 
menstruation is, as a rule, suppressed from both ; exceptions hav(', how- « 



Kkj. 94. I)i iM.K’ATioN OK (iENiTALTA. ((Jemmcll and Paterson.)' 

ever, been recorded. Twin pregnancy may occur from siniultaiK^ous lodg- 
ment of an ovum in each half, and this condition offers a possible explana- 
tion of the occurrences of superfeetation. The Fallojiian tubes and ovaries 
are usually normally developed. The condition is often first revealed by 
the accidental discovery during clinical examination of a double vagina. In 
married women one half of the vagina is usually found dilated, the other in 
its virginal condition ; but sometimes both sides have been found dilated. 
The septate uterus is especially difficult to recognize clinically on account of 
its normal external configuration. The sound may indicate two cavities, 
but in applying this test it is better to use two sounds so that there may be - 
no doubt of the presence of two cavities separated by a septum. 

Double uteri are prone to the formation of fibroid tumours, just as are - 
normal uteri, and many unsuspected instances have been discovered in uteri 
removed for these growths. Sometimes duplication of the uterus is not the 
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()iily (levcIojuiKMital fault |>r('S('iit ; slcaiosis uia v also !)(' found aflVcting (\itlirr 
th(‘ cervix or. some other part of flu* vagina njjon on(‘ sidt' })iit not upon the 
other. Aecuinulation of menstrual fluid will then oeeiir above the 
obstruction (Gryptomenorrhuai), an<l lateral haunato(‘olpos or luernatometra 
will then be formed. TIk* elijiical diagnosis of these' conditions naturally 
presents great difficulty as there are no cxt(‘rnal signs of mahh've'lopment, 
and iTK'nstruation may lx* normal from the oth(*r side*, rsually the dilatexl 



Fig. 95. Transverse Section through the Wall of a Uterus Unicornis, 
showing a thick layer of uterine muscle into which the mucosa penetrates 
deeply. In this case only one Mullerian duct had developed ; there was no 
accessory cornu as shown in Figure 93. 

portion has been mistaken for a neoplasm, and its true nature has only 
become apparent when exposed by operation. 

ATRESIC CONDITIONS OF THE GENITAL CANAL 

These may affect the cervix, the vagina, -Cr the vulva. 

Atresia of the Cervix. This may take the form of complete failure of 
canalization, the cervix being represented by a solid block of fibrous and 
muscular tissue. More common are })artial forms in which the canal is 
blocked only at one point, the commonest position for such a deformity 
being the region of the isthmus ; sometimes in partial atresia a canal exists 
large enough to admit a fine probe. 

These conditions are important clinically, inasmuch as they give rise 
to haematometra and haematosalpinx. Attempts must therefore be made to 
correct the deformity. The procedure of choice is an abdominal operation 
exposing the isthmus by free separation of the bladder ; then the uterine 
cavity is opened abo^^e, and tin* vagina below the obstruction ; the inter- 
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veiling tissue is then excised, and the mucous membrane of the uterus united 
to that of the vagina. The alternative to this operation is removal of the 
uterus with conservation of the ovaries. 

A minor form of cervical atresia is that known as the pin-hole os, with 
conical cervix. In these cases the vaginal portion of the cervix instead of 
being cylindrical is smaller than normal, and shaped like an inverted cone, 
the os externum being upon the apex. This condition of the cervix is often 



Pig. 96. {SurEKFiciAL Atresia of the Vulva in an Adult. The anterior 
extremities of the nymphaB have been drawn apart by ligatures, showing the 
narrow aperture leading to the vagina. The clitoris is .seen to be unaffected. 

{See also Fig. 546, p. 766.) 

associated with an anteflexed and undersized uterine body ; clinically, 
dysmenorrhoea and sterility are usually ])r(\sent in such cases. The abnormal 
shape and size of the cervix are of Iittl(‘ direct importance, but they point 
to the co-existence of a general condition of im[)erf(M‘t iitei iiK* development. 

The os externum is, as a rule, abnormally sinall in thes(' cases, and also 
in some instances where the vaginal j)ortion of the cervix is otherwise* normal. 
The abnormally small os is circular, and is often spoken of as the pin- 
hole ’ os ; although its size exceeds that of a pin-prick, it is too small to admit 
the point of the uterine sound. Occasionally the internal os is also found 
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to be abnormally small ; as a rule, the point of the uterine sound will readily 
pass through it, but sometimes considerable difl&culty is found, and the sound 
is tightly gripped in passing through the os. The operative treatment of this 
condition will be described in connection with other plastic operations (p. 732). 

Atresia of the Vagina and Vulva. Three forms or degrees of vaginal 
atresia may be met with. In the first and most extreme form the organ is 
represented only by a fibrous band of variable dimensions. In the second 
degree a part only of the canal is imperforate, the remainder being normal ; 
in the third degree a transverse septum, which may be complete or perforated, 
obstructs some part of the canal. The vulva below, and the uterus and 
adnexa above, may in all these cases be normally devel()p(‘d. tli(‘ vaginal 



Fig. 97. Superficial Closuimo of Fig. 98. The same as Figure 97, with 
Vulva. A, cUt/Oris. sinus, through the obstructing membrane cut away, 

which menses and urine escap(':l, l> 
and C indicate sites of urethral and 
vaginal orifices. 

defect being the only one present. On the other hand the uterus may be 
duplicated or rudimentary. 

Complete vaginal atresia in any form, if the uterus and ovaries are normal, 
will lead to the phenomena of cryptomenorrhoea [see p. 150). Recognition 
is easy as the affected organ is well within reach, but the important point in 
diagnosis in such cases is to determine whether the uterus and ovaries are 
normally developed or not. If they are normal, complete restoration of 
the integrity of the genital canal can be effected by operation. If they are 
not normal, it is questionable whether operative treatment of the vaginal 
obstruction is advisable. Operative reconstruction of the vagina has been 
undertaken in a few such cases, in order to render the woman marriageable, 
although the functions of menstruation and reproduction are irretrievably 
lost. A certain number of such cases have been dealt with by utilizing a 
loop of small intestine for the construction of a new vaginal tube ; this opera- 
tion is briefly described on page 775. 
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Lesser degrees of atresia may be dealt with upon the same principle as 
that applied in cervical atresia, i.e. union of the normal mucous membranes 
situated above and below the defect. 

Vulval Atresia is, in comparison with the above, extremely rare. Complete 
absence (defectus vidvae) is only met with in foetal monstrosities, which are 
incapable of independent existen(.*e. 

Superficial atresia of the vulva is more often met with ; it may consivSt 
in closure of the vulva by adhesion of the nymphse and posterior parts of the 
labia majora to one another, or the adhesion may be of the nymphse only, the 
labia majora taking no part in the occlusion {see Fig. 97). In either case 
the condition is caused by an inflammatory process which has occurred 
before birth or during infancy. Figure 97 demonstrates a case which has 
recently been treated by one of us (C. L.). The obstructing membrane passed 
from the clitoris to the foiirchette, thus hiding from view the vestibule, 
the meatus urinariiis, the hyrneu, introitus vaginae and the fossa navicu- 
laris {see Fig. 97 and Figs. 98, 99). The clitoris can be seen anteriorly 



Fig. 99. Sagittal section of obstructing inernbrane 
seen in Figure 97. indicates the po-sition of a 
sinus through which menses and uriiK* (‘scn}K;(I. 

(A), and a narrow channel (A') existed immediately behind the clitoris. 
Through this small channel the menstrual secretion and urine escaped, and, 
in consequence, the deformity remained unrecognized until adult life ^ was 
reached. Occasionally the occlusion of the vulva in such cases is complete, 
and retention of menstrual fluid occurs. 

The occluded portion of the vulva may be obviously cicatrized, as shown 
by the wrinkled and uneven condition of the surface, similar to that seen in 
Figure 96. The treatment consists in dividing the bridge of cicatricial tissue 
in the middle line from one end to the other. After removing any redundant 
tissue the raw edges are united by catgut. Microscopih section of the 
obstructing membrane (Fig. 100) shows the structure characteristic of the- 
nymphae, i.e. squamous epithelium on both surfaces and a few sebaceous 
glands in the vascular stroma. Siqxn ficial vulval atresia has been known to 

^ The patient in this case was aged 22 years. Menstruation caused no trouble ; treatment 
sought for difficulty in micturition. 
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lead to the deposit of triple phosphates from residual urine, and to the 
formation of a vaginal calculus {see p. 347). 

Atresia involving the ostium vaginae may also be due to defects of develop- 
ment of the hymen or of the lower end of the vaginal canal. This subject will 
be dealt with, and the variations in structure of the obstructing membrane 
described in connection with cryptomenorrhoea {see PL VII, p. 151). In 
some cases the conditions are slightly different, for a distinct interval may 
occur between the imperforate hymen below and the lower end of the vaginal 
canal above ; the intermediate area then represents the site of a vaginal 
atresia. In such cases the physical signs are modified for the marked bulging 
of the hymen, and the impulse on coughing may be absent ; the dilated condi- 
tion of the vagina above will, however, be made out on rectal examination. 
The treatment consists in opening and draining the heematocolpos, and 



Fio. 100. MicKoseoric Secti<,)n oj- OusnaioTiNO Vulval Membiiane, mm 
in Figures 97 and 99. The structure is similar to that of the labia minora. 


restoring the integrity of the vaginal canal. If the interval between the 
vagina and the vulva is considerable, a somewhat deep dissection may be 
required to reach the accumulation of blood. It is essential that the mucous 
membranes of the two segments should be united, for constriction or com- 
plete closure will gradually ensue if this is not accomplished. The vaginal 
wall must be freed from its connective-tissue sheath for a sufficient distance 
so that it may be drawn down to the vulva and held there by stitches without 
tension. A wide glass or rubber tube is then introduced and held in position 
by dressing until union has taken place. 

HYPOSPADIAS : EPISPADIAS 

Hypospadias. This anomaly is produced by a defect of the posterior wall 
or floor of the urethra. In some cases the entire urethra is absent and the 
bladder then appears to open duectly into the vagina. In the female it is 
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a very rare malformation, and, as it is sometimes associated with an enlarged 
clitoris, the subject may be mistaken for a male. Hypospadias in the male 
is more common, and when complete the subject may be mistaken for a 
female {see p. 148). According to Ballantyne, hypospadias in woman is 
the result of a persistence of the urogenital sinus (see Fig, 62, p. 74). 

Epispadias. Epispadias is a defect of the anterior wall or roof of the 
lu-ethra. The anterior wall may be entirely absent. As in the case of hypo- 
spadias, epispadias is more common in the male than m the female. -In 
woman, anomalies in the development of the anterior urethral wall vary 
much in extent. In the mildest type the urethral passage forms an open 
channel in the mid-vestibular region, whence it runs beneath the symphysis 
pubis towards the neck of the bladder. 

Before reaching the bladder the proxi- 
mal or vesicular end of the urethra 
may be found to be complete, the 
defect existing only in the vestibular 
portion of the duct. In some cases 
the channel remains exposed in its 
whole course, the anterior wall being 
entirely absent. 

Whatever the degree of this lesion, 
it is usual to find that median fusion 
of the corpora clitoridis has not taken 
place, so that this organ is represented 
by two halves which lie on the respec- 
tive sides of the open urethral groove 
(see Fig. 101). Separation of the two 
halves of the symphysis pubis may be 
present even in the milder forms of 
epispadias (see Figs. 101, E, and 102, E). 

When it occurs the chief feature of 
the lesion is the wide separation of the 
two halves of the clitoris and the labia. 

Figures 101, E, and 102, E, demonstrate 
the fact that in female epispadias non- 
union ^ the symphysis may be present 
with a completely formed bladder and 
with the upper segment of the urethra 
intact. These illustrations show the wide separation .of the external parts 
which results from the failure of the pubic bones to imite in the symphysis. 
This is a very rare form of epispadias. More commonly, separation -of the 
symphysis pubis and absence of the urethral roof are associated with absence 
of the anterior wall of the bladder. The entire lesion is then spoken of as 
ectopia vesicae. 

The clinical feature of even such a mild case of epispadias as that seen 
in Figure 101 is a very distressing form of incontinence of urine. The pubic 
hair and the labia become encrusted with phosphates. The surface of the 
vestibule is excoriated and the odour of stagn^int urine is an offence to the 
patient and to her associates. 

Before operating for epispadias it is necessary to keep the patient in 
bed, to remove the pubic hair and phosphatic deposits, and to bathe the 

G. 10 



Fig. 101. EnsPADrAs. A-A', Hyper- 
trophied nymphae (see p. 312). E, Un- 
united pubic bones. 
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external genitals with a mild antiseptic lotion until the skin is restored to a 
healthy condition. Then a plastic operation such as that described on 
page 769 should be devised. 

Ectopia Vesicae. This is a very extensive developmental lesion due, 
according to Berry Hart, to a subsidence of the cloacal membrane, which is 
a plate formed by fusion of the ventral wall of the cloaca and of the ecto- 
derm of the belly-wall, and which extends from the navel downwards. 
Reference to Figure 62, Cl.M. (p, 74), will show the extent of, and position of, 
this membrane. 

The atructures which are absent are (1) the anterior wall of the bladder 
and corresponding part of the anterior abdominal wall, (2) the sym- 
physial junction, (3) the anterior wall of the urethra. The parts exposed 



Fig. 102. ErisPAUiAs. Same case as shown in Figure 101. Nymphse (A-A^) 
held apart to show absence of roof of urethra. B, Sound in urethra. 

C, Hymen. D, Horseshoe incision {see Operations, p. 69). E. Ununited 

symphysis. 

are (1) the mucous membrane of the posterior wall of the bladder, (2) the 
orifices of the two ureters, (3) the floor of the urethra. The vulval aperture 
is thus continuous with the entire urinary mucous membrane of bladder and 
urethra. 

Various repair-operations have been suggested for this extensive defect 
and the ureters have been transplanted into the rectum. The operative 
treatment of the condition usually falls to the general surgeon, and a text- 
book of general surgery should be consulted for details of the operation. 
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HERMAPHRODITISM AND PSEUDOHERMAPHRODITISM 

A herrmphrodite is an individual in whom the sexual glands or gonads 
characteristic of both sexes (ovary and testis) are represented. The essential 
characteristic of true hermaphroditism is the presence of both ovary and 
testis, either separate or in the form of a combined gland, and although there 
have been a number of reputed instances recorded in children and adults, 
in the great majority it remains open to doubt whether they can actually be 
accepted as such owing to the inconclusive nature of the evidence offered. 
An instance has been recorded by Blacker and Lawrence in a foetus of eight 
and a half months’ development ; a complete autopsy revealed on one side 
a uterus unicornis with an ovary and a Falloj)ian tube, and on the other a 



Fkj. 103. A C'aSE of MaJ.E PsEeDOHEEMAFTIRODlTISM. SHOWINO THE 
External Genitalia of the Female Type. (Christopher Martin.) 


combined gland (ovo-testis) with an enlarged Wolffian duct, representing 
the epididymis and vas deferens, and a malformed Fallopian tube (Muller’s 
duct). 

A pseudohermaphrodite is an individual with gonads characteristic of 
one sex, associated with external genitalia and secondary sexual characters 
resembling those of the opposite sex. This condition is not uncommon, and 
many undoubted examples have been recorded. Physiologically the sex 
of an individual is determined by the character of the gonads : strictly 
speaking, therefore, the condition under consideration is not hermaphro- 
ditism at all ; indeed there can be no such state as ' false hermaphroditism.’ 
While the name is inexact, the convenience of retaining it in use must in the 
meantime outweigh the desire for terminological exactitude. 

It will be recollected that in a normally developed man the essential 
female sex-organs, with the exception of the gonads, persist in the form 
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of vestigial structures ; thus the hydatid testis represents the remains of 
the Mullerian duct, and the prostatic utricle, the uterus. Again, in the 
normally developed female are to be found the epoophoron and paroophoritic 
tubules representing epididymis and paradidymis, the clitoris representing 
the phallus, and the clitoridian folds representing the foreskin. The sex 
having been determined by the formation of an ovary or testis in very early 
embryonic life, it is obv^ious that an aberrant course of later development 
might furnish the individual with some or all of the minor sexual organs 
of the opposite sex. 

The arrangement may be still further complicated by the well-known 
tendency of malformations to be multiple ; combined malformations of the 
external and internal genitals are quite exceptionally frequent. The eSect 
of certain of these malformations is to cause the external genitalia to assume 
the outward appearance of those of the opposite sex. Thus hypospadias in 
the male is brought about by non-union of the lateral halves of the penile 
urethra and of the scrotum ; the result is that the separated halves of the 
scrotum resemble the labia majora, and leave between them a space, upon 
the floor of which opens the urethra. The penis is imperfectly developed and 
of small size. If normally descended testes were present there would be little 
difficulty in recognizing the malformation, for the glands would be felt in 
the apparent labia. Frequently, however, non-descent of the testes is asso- 
ciated with hypospadias, and this greatly increases the difficulty of diagnosis. 
Thus an undoubted male may come to be regarded as a female, since in 
infancy sex is necessarily determined by examination of the external geni- 
talia alone. Again, in a female, adhesion of the nympha^ may occur resulting 
in the forward j^rolongation of the urethra to the clitoris, the so-called 
‘ clitoridian urethra ’ ; this may be associated with hypertrophy of the 
clitoris, and double or single, labial ovarian hernia, when the tout ensemble 
will closely resemble the male genitalia. 

In cases of malformation of the external genitalia, the major genital 
organs, in addition to the gonads, may be normally developed, e g. the 
uterus and tubes in the female, and the epididymis and vas deferens m the 
male. Pseudohermaphrodites with gonads of the male, and external geni- 
talia of the female type, are known as male pseudohermaphrodites (see 
Fig. 103), those with gonads of the female and external gimitalia of the male 
type, as female pseudohermaphrodites. The former are much commoner 
than the latter. 

A further complication is introduced m cases of pseudohermaphroditism 
by the development of secondary sex characters at puberty. Thus in male 
pseudohermaphrodites (hypospadiac male) development of the mammae may 
occur, the development of hair may be of the female type, psychosexual feel- 
ing may be for the male ; and the individual may take the place of a woman 
in society and may even marry. In a few instances a scanty periodic haemor- 
rhage from the genitalia has also been observed. Yet the individual is an 
undoubted male. In the same way a female pseudohermaphrodite (female 
with hypertrophy of the clitoris) may develop male characteristics and play 
the part of a man even to the extent of marrying. The process of develop- 
ment of the secondary sex-characters is probably very complex and the facts 
mggest that the environment and training in childhood may have more to do 
with the matter than has been suspected. 

When mistakes in sex have been made in infancy and are not discovered 
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until adult age has been reached, attempts to rectify the mistake are, 
generally speaking, inadvisable. The subjects of these malformations are 
necessarily sterile, and, of course, they should not marry. No operative 
treatment is practicable. 

DISORDERS OF MENSTRUATION 

In this section will be considered the following conditions : 

(1) Amenorrhcea. 

(2) Menorrhagia 

(3) Dysmenorrhoea. 

(4) Menstrual exfoliation. 

(5) Intermenstrual pain. 

AMENORRHCEA 

Absence of the menstrual function is a natural condition before puberty, 
after the menopause, during pregnancy, and also, frequently, during lacta,- 
tion. This amenorrhma of childhood, of age, and of reproduction, may be 
called physiological amenorrhcea. Another variety must also be specially 
distinguished, viz. that in which, owing to developmental faults, the men- 
strual dis(;harge, although produced in normal amounts, is unable to find exit 
from the genital canal ; this variety is known as crypto menorrhoea (concealed 
menstruation). It is obvious that this condition differs widely from true 
amenorrhma, in which there is an absence of menstrual bleeding, i.e, the 
essential menstrual changes in the uterus do not occur. It is convenient to 
divide cases of true pathological amenorrhcea into two classes, viz. primary 
and secondary ; the former class consists of cases in which the menstrual 
function has never been established, the latter includes all cases in which 
it is suppressed under abnormal conditions. Cryptomenorrhoea will be most 
conveniently considered as a variety of primary amenorrhcea due to develop- 
mental defects. 


PRIMARY AMENORRHCEA 

This condition may be due to certain congenital defects, some of which 
are incurable, or to certain general disorders which, within limits, are capable 
of being cured. 

I. Developmental Causes 

(а) Ovanes. Absence or imperfect formation of the ovaries. 

(б) Uterus. Under-development, e.g. the conditions u. rudimentarius 
and u. infantilis (p. 135). 

(c) Cervix and vagina. Atresic conditions leading to cryptomenor- 
rhoea. 

{d) Deficiency or unstable equilibrium of endocrine secretions. 

II. Other Causes 

(a) Delayed Puberty. 

(b) Anaemia. 

(c) Tuberculosis, either general or affecting the uterus and ovaries. 

I. Developmental Causes. These form an important and an interesting 
group of cases. Defects of the ovaries are very rare ; absence of one ovary 
does not necessarily afiect the process of menstruation at all ; absence of 
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both ovaries is extremely rare except in certain forms of foetal monstrosity 
incompatible with extra-uterine existence. Only by careful post-mortem 
examination can a diagnosis of this defect be established, for the ovaries 
may be misplaced and so remain unobserved during a clinical examination, 
or even a surgical exploration of the pelvis. A rudimentary condition of 
the ovaries in which no Graafian follicles are present occurs, though rarely ; 
it may be congenital, or may be the result of disease during infancy, and in 
either case it is, of course, incurable. Another condition, the existence 
of which is at present theoretical, may also possibly occur, viz. defect or 
deficiency of the internal ovarian secretion. To this condition the name of 
hypo~odphonsm has been applied. 

In the rudimentary uterus the organ is represented by a small fibrous body 
which is usually solid, but may contain a rudimentary cavity. In the 
infantile uterus the organ retains its foetal characters, viz. relatively small 
size of the body and large size of the cervix {see Pig. 20, p. 26), but a cavity 
lined with a mucous membrane is always present. The former causes 
complete and incurable amenorrhoea ; in the latter, development sometimes 
progresses to a certain extent leading to an imperfect menstrual function. 
It is possible that if a case of infantile uterus were recognised at or soon after 
puberty, the regular and prolonged administration of pituitary, mammary, 
and thyroid gland preparations might be serviceable in promoting the secon 
dary development of the uterus ; they should certainly be given a full trial, 
each being administered separately or in combination with the others. As 
a rule these cases do not come under observation until long past the age of 
])uberty, when the favourable opportunity for treatment has passed. 

Another possible developmental cause of primary amenorrhoea must be 
mentioned, viz. defects of other endocrine bodies. The only defect of this 
kind which has received much clinical attention is creivmsm, resulting from 
imperfect development of the thyroid gland. This condition is commoner 
in girls than in boys, and leads to marked deficiency in mental and bodily 
growth. Amenorrhoea is a frequent, but not by any means an invariable 
symptom, and when present it may be attributed, like the other features of 
the condition, to absence of the thyroid secretion. Cases of partial, primary 
amenorrhoea in which menstruation is scanty and occurs only at rare inter- 
vals are seen sometimes in girls who present certain indications of hypo- 
thyroidism. They are fat. lethargic, and coarse-featured, although in other 
respects well developed. The dependence of such a condition upon thyroid 
defect is highly probable. 

Cryptomenorrhoea« For the production of this condition it is necessary 
that the essential organs of menstruation, viz. uterus and ovaries, should be 
well developed, and that some cause of obstruction should be present in the 
lower part of the genital canal which prevents the escape of the menstrual 
discharge. The obstruction may be found in any part of the canal below 
the internal os, the commonest situation being the ostium vaginae. The 
pent-up menstrual discharge will distend the canal above the site of the 
obstruction ; thus, in obstruction at the vulva, the vagina may become 
enormously distended ; and in the presence of very large quantities of fluid 
the uterus also may fill up, and overfow may occur into the Fallopian tubes. 
Blood in the tubes leaks at first into the peritoneal cavity, but later the 
abdominal ostia become occluded, and accumulation also takes place in the 
tubes, which may become more or less markedly dilated. 
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The commonest site of obstruction is the ostium vaginae ; the middle 
third of the vagina and the cervix are occasional sites, but in comparison 
with the first-named they are very rare. At the ostium vaginae the lesion 
usually takes the form of an obstructing diaphragm, to which the name of 
imperf^ate hymen is applied. Under this designation are probably included 
two different conditions ; both are characterized by the presence of a mem- 
branous diaphragm in the position of the hymen, closing the lower end of the 
vagina ; in other respects the vagina and vulva are normally developed Thus 
the obstructing diaphragm may be formed, either by a septum representing 
the lower end of the imperforate Mullerian duct, or by non-perforation of the 
hymen, which then forms a complete transverse septum. It will be recol- 
lected that the hymen is developed from the Miillerian bulbs ^ which lie at the 
sides of the lower end of the Mullerian duct. In the first-named form of 
occlusion a normal hymen may be found lying behind and beneath, i.e, 
external to, the obstructing membrane ; in the second variety no trace of the 
hymen can be found apart from the obstructing membrane. The membrane 
can be readily seen on separating the labia. It is pinkish in colour, like the 
adjacent mucous surfaces, and often presents a low median raphe [see PI. IX). 
Its thickness is variable, and the thinner varieties being semi-translucent, 
allow the dark colour of the blood filling the vagina to show through. Usually 
the membrane bulges slightly, and there is a distinct impulse on coughing. 
The structure of the membrane can be determined by taking a portion for 
microscopic examination and cutting sections at right angles to its surface. 
The nature of the epithelial covering is the point to which attention should 
be directed. The external surface is in all cases covered with stratified 
squamous cells of the same type as those of the vagina , the internal surface 
may show traces of columnar epithelium ; and, according to Blair Bell, it does 
so in over 50 per cent, of cases. In some instances this epithelium forms a well- 
developed layer with small glands. Such cells indicate that the membrane 
has been formed from the Mullerian duct, at any rate in part, for the hymen 
itself never possesses columnar cells. If the membrane is covered with 
squamous cells on both surfaces it is a true imperforate hymen ; if columnar 
cells are found on the inner surface, the Mullerian duct has not been 
canalized at its lower extremity. 

Occasionally occlusion of the ostium vaginae results from vaginitis in 
infancy, leading to adhesion of the apposed surfaces ; this form of occlusion 
is usually incomplete and does not lead to concealment of menstruation [see 
Fig. 96). Sometimes occlusion of the vagina or cervix may be acquired in 
adult life as the result of sloughing and subsequent cicatricial contraction ; 
but this again seldom leads to the occurrence of cryptomenorrhoea. 

The accumulated menstrual blood distends the whole vagina (haemato* 
colpos), which may become gradually dilated until it contains from two to 
three pints of fluid. A large haematocolpos forms a dome-shaped swelling, 
palpable per abdomen^ which may reach as high as the umbilicus, may fill 
the entire pelvic cavity compressing the rectum, and may even produce a 
certain amount of dilatation of the anal canal. The uterus, and with it the 
tubes and ovaries, become elevated, and can often be felt on external examina- 
tion riding upon the summit of the abdominal swelling [see Fig. 104). As the 
anterior vaginal wall stretches, the urethra becomes elongated, while the 
bladder is carried upwards until it becomes wholly an abdominal organ. 

^ See footnote on page 76 . 



152 


GYNECOLOGY 


The lower part of the cervical canal is noli'' uncommonly found dilated, but 
. accumulation of menstrual blood in the uterus or the Fallopian tubes is only 
rarely met with. The possibility of this occurrence must, however, be borne 
in mind, for its clinical importance is considerable. 

Clinical Features. The condition here described occurs in girls of about 
fifteen to eighteen years of age. The rate of accumulation of the fluid varies 
according to the amount of the menstrual flow. When the retained fluid 
accumulates slowly, no symptoms beyond the non-appearance of menstrua- 
tion may be present, and the age of seventeen or eighteen may be attained 
before attention is directed to the state of affairs. When rapid accumulation 
occurs, periodic attacks of abdominal pain are generally met with, and such 
cases come under observation at an earlier age. The attacks of pain appear 
to correspond with the menstrual epochs, and are no doubt due to fresh 
haemorrhage producing a rapid increase in tension in the already distended 
vagina. They do not, however, necessarily occur every month, but at more 
or less prolonged and irregular intervals. Coincident rise of temperature is 
sometimes observed. Gradual enlargement of the abdomen is noticed in 
the chronic cases, and sometimes, though this is rare, there may be occasional 
attacks of retention of urine, which are explained by the changes in the 
bladder and urethra already mentioned. 

On abdominal examination a dome-shaped, elastic, fixed swelling may be 
felt in the hypogastric region, on the convex summit of which is a solid 
movable body which represents the uterus. The bladder, if distended, 
rovers its anterior aspect ; when this organ is empty the swelling is sub- 
resonant on percussion, owung to the presence of coils of mtestme between it 
and the abdominal w^all. On vaginal examination the labia will be found 
normal, and the characters of the obstructing membrane are easily seen. 
The perineal body may bulge, and in cases of extreme distension of the vagina 
the anus may become slightly relaxed. On rectal (examination the finger 
wdll detect a tense swelling more or less completely filling the pelvic cavity, 
and perhaps compressing this part of the bowel. 

Congenital vaginal atresia resulting in retention of menstrual fluid is 
much less common than occlusion at the vulva. Vaginal atresia is more 
often associated with other defects, incompatible with the establishment of 
the menstrual function, than is imperforate hymen, and accordingly these 
eases do not present the same clinical features. Atresia of the lower third 
of the vagina may, however, result in the formation of a ha^matocolpos, the 
lower end of which is separated from the vulval cul-de-sac by a septum of 
fibrous tissue of variable depth. Atresia of the upper part of the vagina 
will only result in retention of blood in the uterine cavity, if the development 
of the uterus and ovaries is normal. 

Congenital atresia of the cervix is a rare condition ; it is sometimes met 
with in cases of duplication of the uterus {see p. 140), when the exit from one 
division of the uterine cavity may be obstructed, leading to the formation 
of a hspmatometra which exists side by side with a normal uterus. Unless 
the duplication of the organ has been detected, this form of hsematometra 
is very difficult to recognize clinically, for menstruation may proceed 
normally from the other half of the uterus. Acquired cervical atresia is 
even rarer than this, and is seldom seen except as the result of a plastic 
operation on the cervix such as amputation. 

Treatment of imperforate hymen consists in incising the obstructing 
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membran(3 under anaesthesia with strict antiseptic precautions, the incision 
being made with either knife or thermo-cautery. The retained fluid is dark 
red or reddish-brown in colour, and viscid in consistence ; it flows slowly 
away, and owing to its viscidity it is difficult, even with the aid of the douche, 
to remove it completely. The remains of the hymen are then clipped away 
with scissors and the edges sewn over with catgut. As soon as the vagina is 
empty a careful bimanual examination should be made, and the degree of 
patency of the cervix, the size of the uterus, and the condition of the Fallo- 
pian tubes made out. If no accumulation in the uterus or tubes has occurred, 
the vaginal canal should be cleansed as thoroughly as possible with the 
douche, a sterile, alkaline solution being the most useful in removing the 
sticky fluid from the vaginal walls. During the next week great care is 


Fig. 104. H jsmatocolcos (shown diagramrnaticajly), after Cullingworth. The 
cervical canal is also dilated up to the level of the internal os. Note the 
elongation of the urethra and the elevation of uterus and bladder. 


called for in keeping the vulva surgically clean, and in receiving the discharge 
into pads of antiseptic wool. 

If accumulation of menstrual fluid in the uterus has occurred it will flow 
away spontaneously in time ; the uterine cavity should not be douched, 
owing to the risk of passage of the douche-fluid into the tubes if these have 
become at all patulous. The risks of sepsis are much increased when there 
is hsematometra, for it is impracticable to keep the vaginal canal sterile for 
long, and if pathogenic organisms obtain entrance, the conditions are 
peculiarly favourable for the development of an ascending infection. 
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If the tubes are found to be dilated, abdominal section should be imme- 
diately performed, and the condition of the tubes carefully examined. The 
ideal procedure is to open the sealed tubes, emptying them of blood, and 
construct an artificial abdominal ostium {see p. 696). It may, however, be 
necessary to remove the tubes. The ovaries should be left, as they are in 
practically all cases healthy. 

IL General Causes of Primary Amenorrhoea. 

(а) Delayed Puberty, In this condition absence of the onset of men- 
struation is associated with absence, or imperfect completion, of the changes 
which are normally found at the epoch of puberty {vide p. 77). Thus the 
mammae remain rudimentary, the pubic hair and the supra-pubic pad of 
fat {mons Vener%s) do not appear, the labia majora do not become hirsute, 
and remain thin and slightly gaping in the middle line, allowing the nympha^ 
to appear. The age of twenty to twenty-five years may be attained before 
sexual maturity is reached, but unless some gross developmental defect is 
present the ultimate development of the individual will be normal. 

Overwork, both mental and physical, is said to delay the onset of puberty, 
but nothing definite is known at present upon these points. Gross develop- 
mental defects, such as cretinism, in their lesser degrees, may delay, without 
' altogether) inhibiting, the occurrence of puberty. 

(б) Anaemia in severe forms may inhibit the onset of menstruation which, 
however, will appear when the condition is cured. 

(c) Tuberculosis of the lungs in its advanced forms, and in many cases 
abdominal tuberculosis also, are associated with delay at the onset of men- 
struation. In the latter case the explanation may lu^ in destruction of 
Graafian follicles by the disease or in advanced changes m the endometrium. 

Treatment of Primary Amenorrhoea. When the average age of onset of 
menstruation has been exceeded by two or three years, a careful investigation 
of the case is called for. The condition of the general health, the presence of 
the changes characteristic of puberty, and the general development, art' 
the first points to consider. If this part of the examination is negative a 
local examination is required, and this should be conducted under aneosthesia 
if inspection shows that the vulva and ostium vaginae are normal. The 
defects which have just been considered should be looked for one by one, 
and the prognosis depends entirely upon the nature and degree of the defect 
which may be present. 

Anaemia and tuberculosis call for the treatment appropriate to these 
conditions ; deficiency of thyroid activity may be treated by the administra- 
tion of full physiological doses of thyroid gland, the effects of which must be 
carefully watched. There are no specific remedies for primary amenorrhoea. 

SECONDARY AMENORRHCEA 

Causes. 

I. General debility from : 

{a) Acute illness. 

{b) During convalescence from illness or operation. 

(c) Late stages of chronic disease, such as chronic nephritis, 
diabetes, tuberculosis, malaria, cancer. 

IL Severe form of anaemia. 

III. Some form of chronic poisoning, e.y. alcohol, lead, morphia : other 
forms of the drug-habit. 
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IV. Disorders of the nervous system ■ nervous shock, overwork, 
hysteria, insanity. 

V. General conditions, such as change of climate, imprisonment, etc. 

VI. Obesity, when rapidly advancing. 

VII. Chill. 

VIII. Disorders of certain endocrine bodies, e.g. thyroid. 

IX. Local conditions : 

(a) Obliteration of the uterine cavity — as from sloughing. 
(h) Uterine atrophy, e.g. lactational atrophy. 

(c) Bilateral solid ovarian tumours. 

{d) Surgical removal of the uterus or both ovaries. 

Any well-marked loss of vitality, either from acute illness or from chronic 
wasting disease, is usually accompanied by a temporary suspension of the 
menstrual function. The list given above is capable of considerable expan- 
sion, the instances mentioned being cited as examples only. There is prob- 
ably no specific influence exerted on menstruation by extra-pelvic disease ; 
it appears rather that the menstrual function is one which may be readily 
arrested by marked depression of the level of the general health. It follows 
that no specific treatment is required, for restoration of health invariably 
results in the reappearance of menstruation. 

Although all severe anaemias are usually accompanied by amenorrhoea, 
chlorosis is particularly liable to produce this effect. This condition was 
formerly one of the commonest causes of amenorrhoea in girls of sixteen to 
twenty-five years of age. It appears, however, that in recent years this 
condition has become much rarer, and according to Clifford Allbutt it has 
practically disappeared, probably as the result of the better hygienic con- 
ditions under which children and adolescents now live. Owing to the 
exaggerated importance attached to cessation of the menses, these cases 
frequently come first under the notice of the gynaecologist, but specific 
treatment of the amenorrhoea is unnecessary, for when the ana3mia is cured 
the menstrual function will spontaneously reappear. The treatment con- 
sists, therefore, in attention to the teeth and the condition of the digestive 
organs, the correction of constipation, and the administration of iron 
and arsenic internally ; fresh air, good food, and cessation from work are 
most useful adjuncts. 

Advanced stages of chronic poisoning by alcohol and lead, or of mor- 
phinism, characterized by profound disturbance of nutrition, are usually 
attended by amenorrhoea. Occasional alcoholic outbreaks often lead to 
menorrhagia, but habitual and long-continued tippling produces amenor- 
rhoea. 

Obesity is a fairly common accompaniment of amenorrhoea, but we have 
no knowledge of their inter-relationship. Such nervous distiurbances as 
severe fright and hysteria may lead to prolonged periods of suspension of 
menstruation ; as also may changes of environment, such as imprisonment 
or extreme changes of climate. 

The local pelvic conditions mentioned in the list will not be here described, 
as they will come up for consideration in later sections. 

It must be added that a certain number of cases of secondary amenor- 
rhoea occur for which no explanation can be discovered. Sometimes such 
cases eventually declare themselves as instances of a premature menopause 
(p. 91 ) ; in others, after much apparently fruitless treatment, the menstrual 
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function reappears and thenceforth pursues a normal course. In other 
cases, although menstruation recurs at prolonged intervals, it never regains 
the normal monthly periodicity. In the latter cases the general health may 
continue satisfactory, and one or two children may be borne, although these 
women seldom show a high degree of fertility. 

In a certain number of cases of amenorrhoea, some of the attendant 
symptoms of menstruation may appear at the time corresponding to the 
menstrual epochs ; these symptoms are then described as the menstrual 
moliminia (molimen = effort). Thus headache, pelvic pain, backache, and 
nausea, lasting for a day or two, may be complained of, and, perhaps, 


recognized by the patient as being similar to the troubles she experienced 
previously in connection with menstruation. 

Treatment of Secondary Amenorrhoea. Amenorrhoea must, as a rule, 
be regarded as a symptom, not as a disease ; treatment should, therefore, be 
directed to the underlying morbid condition, the successful management of 
which has the indirect effect of restoring the menstrual function. The class 
of drugs known as emmenagogues, to which is attributed a specific influence 
in exciting menstruation, are disappointing in their effects, and indeed 
generally prove useless ; none of them can with any confidence be recom- 
mended, but the following are harmless, and have sometimes, in the opinion 
of certain observers, proved usefuL Apiol (essential oil of parsley ; dose, 
2-5 minims), either alone or in conjunction with ergot as ergo-apiol ; man- 
ganese in the form of permanganate of potash (dose, grains) ; aloes in 


Fig. 105 . Corpobeal Endometrium from a case of Fibromyoma uteri 
WITH Menorrhagia. Showing the formation of large blood-lacunae which 
extended through the whole thickness of the mucosa down to the muscle. 
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mild laxative doses ; corpus lutuem or thyroid may also be given, in the 
form of tabloids, on the supposition that the amenorrha3a may be due to 
deficiency of the thyroid or ovarian secretions. The drug that will be found 
most serviceable is iron, either alone or in combination with arsenic ; even 
when there is no apparent anaemia, this combination will often prove 
successful after regular use for several weeks. The advantages, in difficult 
cases, of giving these drugs by deep intra-muscular injection must not bo 
overlooked. In some cases the use of ferruginous natural waters may 
succeed where direct medicinal treatment has failed. Constipation must in 
all cases be carefully controlled. In cases where molimina are present, hot 
hip-baths, taken when these symptoms appear, may be tried. The internal 
use of electricity is not to be generally recommended ; exceptional condi- 
tions in which it may be employed are cases of lactational atrophy or of 
infantile uterus. 

MENORRHAGIA : PROFUSE MENSTRUATION 

This condition has already been dealt with in connection with the symp- 
tom of haemorrhage from the genital canal (p. 112). No further general 
discussion is therefore required. 

It is impossible to fix an arbitrary standard of the amount of bleeding 
which constitutes normal menstruation, and, consequently, profuse men- 
struation is difficult to define. It must be considered mainly in relation to 
two points, VIZ. the general effects, if any, produced by the monthly losses of 
blood, and the amount of increase above what is the^ average for the individual 
in question. These are the true criteria of excessive loss. 

It must, however, be borne in mind that profuse menstruation may take 
the form of abnormal frequency instead of abnormal amount. Thus, a woman 
who usually menstruates five days every four weeks (/y), may menstruate 
for the same number of days every three weeks The name of epi~ 

menorrkoea has been suggested for this condition by Blair Bell. In many 
marked cases of profuse menstruation there is an increase both in amount 
and in frequency. 

In cases of profuse menstruation some modification often occurs in the 
endometrial changes, as will be seen by comparing Figure 105 with Figure 70, 
page 82, which represents normal menstruation. These changes consist in the 
formation of large blood-lacunae which may extend through the thickness of 
the mucous membrane down to the muscle. 

DYSMENORRHCEA : PAINFUL MENSTRUATION 

A certain amount of pain usually accompanies menstruation even in women 
of normal health ; only a very small proportion of the women of civilized 
races menstruate absolutely painlessly. A degree of pain which incapacitates 
the patient for a shorter or longer time from following her usual avocations 
is definitely abnormal and may be designated dysmenorrhoea. Excessive 
pain in menstruation may be due to some disturbance of the menstrual pro- 
cess itself, or to some disease of the uterus or other pelvic organs, which is a 
source of pain independent of menstruation, and incidentally makes the 
menstrual process abnormally painful also. In the latter case dysmenorrhoea 
is secondary, and should be regarded as a symptom of the morbid condition 
to which it is due. In the former case the dysmenorrhoea is prirmry or 
intrinsic, and in the menstrual intervals the patient is free from all symp- 
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toms ; it is clearly of much greater clinical importance than the secondary 
form. 

Sources o! Pain in Menstruation. We must first consider with regard to 
the primary form what are the factors in the menstrual process which may 
possibly become sources of pain, and with regard to the secondary form 
what morbid conditions of the pelvic organs are likely to make menstruation 
abnormally painful. 

(а) Utenfie Contractions. The part played by contractions of the uterine 
muscle in menstruation has been already explained (p. 86) ; efficient con- 
traction is necessary to dilate the cervix, to expel the menstrual fluid into 
the vagina, and finally to assist in arresting the bleeding. Under normal 
conditions these contractions are probably rhythmical and not extremely 
painful. In some cases they may become spasmodic or tetanic, and, as is the 
case with cramp in voluntary muscles, severe pain will be produced. 

Spasmodic contractions may result either from faulty innervation, from 
inadequacy of the uterine musculature, or from the presence of some obstruc- 
tion to the outflow of blood through the cervix. 

Of the existence of faults in the innervation of the uterus nothing is 
definitely known. Inadequacy of the uterine muscle has been shown to exist 
in congenital under-development of the uterus, not only in the extreme 
form known as the infantile uterus, but in much less marked cases of abnor- 
mally small uteri. The proportion of muscle to fibrous tissue is low, and per- 
haps the arrangement of the fibres is also abnormal. To fulfil its menstrual 
function an abnormal effort will be required from such a uterus, and the 
contractions will become tetanic and extremely painful. 

The existence of a partial obstruction would also induce an abnormal 
uterine effort. Such partial obstructions undoubtedly exist in the form of 
an abnormally acute bend at the isthmus of the uterus, an abnormally small 
external os uteri {pin-hole os), or a fibroid polypus blocking the cervical 
canal. Yet clinical evidence clearly shows that all these conditions do not 
of themselves cause dysmenorrhoea, but when associated with inadequacy 
of the uterine muscle they are undoubtedly important. The obstacle they 
offer to the dilatation of the cervix and the expulsion of the menstrual blood 
can be overcome by a uterus of normal strength, but seriously embarrasses 
a congenitally weak organ. In the older nomenclature such cases were 
called obstructive dysmenorrhoea, but the true view is that the obstruction is 
too slight of itself to influence appreciably the menstrual process ; it is of 
importance only when associated with muscular deficiency. Clinical 
experience shows that the most severe cases of primary dysmenorrhoea are 
those in which an abnormally small uterus is also acutely or has an 

abnormally small os externum. 

(б) Intra-uterine Clotting. Under normal conditions the probability is 
that menstrual blood does not coagulate in the uterus. The reasons for this 
have been already referred to {see p. 84). Women who menstruate freely, 
however, usually notice that clots are passed in the menstrual discharge, and 
these may be of large size when bleeding is excessive. They are formed in 
the vagina in almost all cases, and their expulsion is not necessarily attended 
by unusual pain. If, under abnormal conditions, large clots should be formed 
in the uterus, their expulsion through the cervix would undoubtedly cause 
great pain. In the severest known cases of dysmenorrhoea it is unusual for 
such clots to be passed, and there is no clinical evidence that they are an 
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important cause of menstrual pain. At the same time some women assert 
that bouts of severe pain in menstruation are often greatly relieved after 
clots have been passed, and it is, therefore, possible that intra-uterine 
clotting may be an occasional cause of dysmenorrhoea, but it must be 
regarded as of secondary importance in the production of pain. 

(c) Vaso-niotor Disturbances, General pelvic congestion forms an integral 
part of the menstrual process ; under normal conditions it is not of sufficient 
intensity to cause much pain, but the slight symptoms of the pre-menstrual 
phase may be due to it. An extreme degree of congestion would necessarily 
cause great pain, and might possibly be induced either by abnormal activity 
of the menstrual hormone, or by local pathological conditions. Of the 
former there is no direct evidence ; of the latter there are numerous clinical 
examples. Inflammatory conditions, uterine displacements and uterine 
tumours all cause circulatory disturbances which take the form of local or 
general pelvic congestion. When the vaso-dilator action of the menstrual 
hormone is exerted upon the pelvic circulation m pathological conditions, 
the resultant effect may be an extreme degree of congestion sufficient to 
produce severe pain which can only be relieved by the local depletion 
produced by the nieristrual haemorrhage, together with the cessation of the 
action of the menstrual hormone. These are the cases which were formerly 
described under the name of congestive dysmenorrhoea : the dysmenorrhoea 
is, however, as already pointed out, not a primary disorder but a symptom 
of another morbid condition. 

Clinical Types of Dysmenorrhoea. There is no agreed classification of 
dysmenorrhoea. and it is almost beyond the wit of man to devise one which 
IS not open to the most destructive criti(‘ism. We may, however, proceed 
by defining three common types. 

I. In this type dysmenorrhoea is only a symptom of definite pelvic 
disease. This form has been variously called secondary or acquired, con- 
gestive, and extrinsic dysmenorrhoea , it does not really matter what we 
call it, for the dysmenorrhoea is only an incident in the course of certain 
morbid processes in the pelvic organs. 

This type of case is very familiar. After menstruating normally and 
without undue pain for perhaps many years, the patient begins to suffer 
severe pain, usually accompanied by increased loss and by other symptoms 
of pelvic disorder which are present in the menstrual intervals. The advent 
of dysmenorrhma is due to the formation of a pelvic lesion, the commonest 
examples being {a) inflammatory affections of the tubes and ovaries often- 
associated with retroversion, (6) haemorrhagic; cysts of the ovary (endo- 
metrioma) which usually become densely adherent, (c) an interstitial or 
submucous fibroid tumour. These conditions may of course all occur in 
married or unmarried women alike, and those who are either childless or 
mothers. The presence of these lesions influences the menstrual process 
mainly by exaggerating the pelvic congestion which always precedes and 
accompanies menstruation. In the case of the fibroid the muscular contrac- 
tions of the uterus may become spasmodic from attempts to expel the foreign 
body. 

Although other pelvic symptoms are usually present, it is for the men- 
strual pain that the patient seeks advice. Clearly all such cases require a 
detailed pelvic examination, and it is not wise to undertake their manage- 
ment until this has been done, 
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This form of dysmenorrhoea is satisfactorily explained by the presence of 
the extrinsic lesion ; the pain is seldom really acute, and it cannot be 
successfully treated otherwise than by removal of the causal conditions. 
Measures necessar^^ for the actual relief of pain will be referred to later on 
and are the same for all forms of dysmenorrhoea. 

II. In this type the patient has had dysmenorrhoea from the onset of 
puberty or from the early years of JwomanhjQod, and in the menstrual 
intervals she is entirely free from pelvic symptoms. This variety is variously 
called 'primary or idiopathic, spasmodic, and intrinsic dysmenorrhoea ; it 
comprises practically all the really severe cases of dysmenorrhoea that we 
meet with. In this class we can distinguish two varieties. 

The first variety is represented by women who are anaemic, constipated, 
badly fed, and take little or no exercise. They have a few days of discomfort 
in the week before the period, followed by one to three days of severe suffer- 
ing, in which it is difficult or impossible to continue at work ; the amount 
of loss is usually moderate or scanty, and they recover quickly from their 
indisposition. It is quite exceptional to find any pelvic cause for this 
type of dysmenorrhoea, which appears to be mainly due to general ill- 
health. When a case first comes under observation, it is not necessary for 
a pelvic examination to be made, for experience shows that treatment 
directed to improvement of the general health will in nearly all cases also 
result in a great degree of relief to the menstrual suffering. In addition to 
the treatment of anaemia and constipation, we must not overlook the value 
in these cases of physical exercise ; it is difficult to get girls to do dumb-bell 
exercises or use light Indian clubs, but dancing is universally pojnilar and is 
within the reach nowadays of most classes of patients. There is no better 
indoor exercise, but outdoor games, or walking, should always be preferred 
if possible. 

The second variety is often represented by women of artistic or literary 
tastes, sedentary in habits, and often introspective or self-centred in their 
psychological outlook. These patients are often well cared for and in good 
average health, but they pass through a period of the most intense suffering 
every month. Subconscious exaggeration no doubt plays a part, and when 
they begin to anticipate the return of the attack of pain, anxiety and dread 
step in to complete the picture of mental and physical distress. 

This distinguishing feature has led some psych iatricians to declare that 
dysmenorrhoea is nothing but an “ anxiety neurosis ” and should be treated 
as such. Without subscribing to this view, it is clear that there is no class of 
case which calls for more careful and sympathetic handling. 

In these cases a fairly clear syndrome of symptoms can usually be recog- 
nised. In addition to pain in the lower abdomen and back, general malaise 
is very marked during the pre-menstrual phase ; a few hours after the period 
has started comes headache, often hemicranial in character, accompanied by 
nausea or vomiting, or often both, and frequently by more or less open 
manifestations of hysteria. Paroxysms of acute spasmodic abdominal pain 
supervene, and twenty-four hours or more of this kind of suffering leads to 
complete exhaustion. Sometimes rectal or vesical spasm also occurs, leading 
to tenesmus of a very severe character. In this complex picture it is often 
difficult to distinguish between that which is the outcome of disorder of 
function and that which is the result of the uncontrolled reaction of a highly 
sensitive nervous system. 
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In cases of this type it is by no means uncommon to find a local pelvic 
condition which is either the sole cause, or at least, a contributing cause, of 
the dysmenorrhoea. The commonest pelvic condition is a moderate degree 
of hypoplasia of the middle portion of the genital tract, i.e, the uterine body, 
the cervix, and the upper parts of the vagina. The whole uterus may be 
small and acutely flexed— usually anteflexed, but occasionally retroflexed-. 
This is commonly called the cochleate 'iderus, but would perhaps be better 
named the “ small flexed uterus/’ The cervix is undersized, sharply curved, 
and often more or less pointed or conical instead of being nearly cylindrical 
in contour, and naturally the external os is also smaller than normal. Our 
predecessors called it the(“ conical ” cervix with “ pin-hole ” os externum, 
and the dysmenorrhoea was attributed to the mechanical hindrance to outflow 
caused by the sharp uterine bend and the narrow cervical canal. It is 
necessary, however, to take a broader view of the matter than this. There 
is good reason, as we have seen, to believe that the hypoplasic uterus is 
abnormal in structure as well as in form. It is a feeble uterus, and the 
expulsion of the menstrual blood calls for an excessive effort which takes 
the form of acutely painful spasmodic contractions to which the paroxysms 
of abdominal pain are mainly due. The uterine bend and the small calibre 
of the cervical canal naturally add to the difficulties of the feeble uterus. 

A minor form of uterine hypoplasia must be recognized in which the 
uterus IS small but not flexed ; often it is retro verted, the portio is short but 
otherwise of normal characters, and the vaginal fornices are cramped instead 
of being relatively spacious or roomy. Suffering may be almost as severe 
with this uterus as with the other form. 

Sometimes women of robust health, and given to athletic pursuits, suffer 
severely from slight developmental errors leading to this form of dysmenor- 
rhoea, but such cases are rare. 

III. A third type must be recognized, viz. that in which the general health 
is good and the pelvic organs are normally developed ; some other factor 
in the menstrual process being at fault. Thus some women pass membrane 
at their periods, which is the result of massive exfoliation of the endometrium, 
the discharged pieces varying from small, narrow, rolled slips, to large pieces 
representing one half or even the whole of the uterine wall. Still others pass 
complete casts of the uterine cavity consisting solely of blood-clot. There 
is no satisfactory explanation of the occurrence of these abnormal features 
of menstruation. It must be borne in mind, however, that small pieces of 
membrane are occasionally passed without much menstrual pain ; it is, 
therefore, possible that when exfoliation does accompany dysmenorrhoea, it 
is not the essential cause of the condition. 

Apart from the formation of blood-casts, intra-uterine clotting does 
sometimes occur, and is a contributory factor of some importance. The 
greater number of clots passed during menstruation are formed in the vagina, 
and are discharged without pain. Sometimes the severe pain continues 
until after a clot has been discharged, when it is at once greatly relieved. 
Clotting in the uterus is probably to be explained by the hypothesis that the 
blood is effused too rapidly to be maintained in its liquid state by admixture 
with the mucous secretion of the glands. The expulsion of an intra-uterine 
clot through the cervix provokes excessively painful contractions which are 
relieved by its discharge. 

In another variety of this type it is possible that the internal secretions 
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are at fault. Modern views of the nature of menstruation regard it as a very 
* complex process in which, in addition to the ovarian and uterine periodic 
changes, other factors are probably concerned. The endocrine system 
generally is believed to play a part in the regulation of the menstrual process, 
and at present we can only guess at the part which is taken, or may be taken, 
by individual endocrine bodies. Clearly an internal ovarian secretion, 
abnormal in quantity or in quality, may result in painful menstruation. 
Further, it is quite possible that a general disturbance of endocrine function, 
or of the balance of endocrine function, may influence menstruation in the 
direction of making it an unduly painful process. Nothing further can be 
said than that this is a plausible hypothesis to accomit for cases of dys- 
menorrlima for which no other explanation can be found. 

Treatment of Dysmenorrhoea. Preparatory measures will often succeed 
in relieving the severity of the pain during the period, especially in the case 
of women who are in indifferent general health, are constipated, over-worked, 
or over-excited. A mild aperient taken daily for a week before menstruation 
is useful in all cases, and enemata are indicated in difficult cases of con- 
stipation. A hot mustard bath before going to bed each night in the same 
week is another very useful measure for reducing pre-menstrual pelvic conges- 
tion. A late night or the more strenuous forms of exercise, on the day before 
menstruation begins, will often result in an attack of exceptional severity. 

Generally speaking, severe cases of dysmenorrhoea are confined to bed 
or bedroom (for some insist that they suffer more when lying down than 
sitting up), for one to three days. Every patient discovers for herself 
that a hot-water bottle will give her a certain relief from the abdominal pain, 
but there is no doubt that hot fomentations frequently renewed are much 
more effectual than dry heat. The application of radiant heat to the whole 
of the trunk may be useful. 

Those who suffer from the hemicranial syndrome should be kept perfectly 
still in bed in a darkened, and if j)ossible, a quiet room, so as to cut oft’ 
external stimuli as much as possible. It woulcl be better to withhold food 
entirely during the acute stage, even if this be prolonged to forty-eight hours, 
for it is practically certain that the digestive processes will be in abeyance 
during the period of acute suffering. Water or barley-water can be given 
freely, and its diuretic effect will be valuable. When the environment is a 
favourable one, we can administer analgesic remedies with some hope of 
success ; but it is of little use to give such drugs unless the patient can 
rest quietly while its effect is developing. Each member of the class of 
synthetic analgesic remedies is at times successful when others fail, and it 
may be necessary to give a trial to more than one before discovering what is 
best suited for an individual case. Antipyrin, phenacetin, pyramidon, or 
ammonal are the most useful, and they act better when given with a draught 
of hot water or a little sal volatile. A newer preparation than those just 
mentioned, viz. benzoate of benzyl, is well spoken of by American writers ; 
it is given in 20 m. doses of a 20 per cent, alcoholic solution, repeated as 
may be required. ^ 

^ Occasional cases are encountered so severe that this class of remedy fails 
entirely : further, these drugs tend to lose their effect under repeated usage. 
Resort must then be had to opium in some form, for it is still the most 
reliable drug we possess for the relief of pain. It is better to avoid its 
administration by the mouth, and if possible by the hypodermic needle aho. 
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Women of the mental type usually associated with severe dysmenorrhoea 
are precisely those who need to be most carefully guarded against oppor- 
tunities of acquiring the drug habit. We can give morphia in the form of 
rectal suppository very conveniently in these cases ; it acts well, and although 
its effect is much more slowly produced than when given hypodermically, it 
is not a method of drug takmg which ever becomes a “ habit.’’ 

The use of atropin in dysmenorrhoea has now been tried sufficiently to 
ensure it a useful place in our therapeutics. It is begun on the day before 
menstruation, given orally in small doses of gr. twice a day, and pushed 
until the early symptoms of belladonna poisoning, such as dryness of the 
mouth, dilatation of the pupils, and some feebleness of accommodation have 
appeared. Its action on plain muscle is to reduce its activity and eventually 
to paralyse it ; its effect on the uterus is therefore the converse of that pro- 
duced by calcium salts. It also relieves pain. In cases of dysmenorrhoea 
which are free from the associated hemicranial symptoms, atropin appears 
to be most useful, and although no remedy will succeed in all instances, it 
well deserves a trial. It can be employed where pain is not so severe as to 
necessitate confinement to bed or couch, and can be conveniently adminis- 
tered in tablet form 

Operative Treatment, Many cases will prove refractory to medicinal and 
hygienic treatment, and we arc then driven to att(impt to cure them by 
surgical measures. It is difficult to speak concisely of the surgical treatment 
of dysmenorrhoea, because the subject is still somewhat confused. Defects 
of development, such as the small ante flexed uterus, the conical cervix and 
small external os, are not, strictly speaking, amenable to surgical treatment 
at all. The uterine axis can be straightened, and the external os enlarged, 
but the fundamental unfitness of the organ for its physiological roh is not 
thereby removed, and it is not astonishing that even the most successful 
exponents of these operations do not claim more than 10 to 50 per mit, of 
cures. It would be a very interesting point for investigation whether, in 
these cases, it is possible to stimulate the developmental process anew and 
carry it forward from the point of arrest by other than surgical means. 
The difficulty in the investigation is that diagnosis is seldom made at a 
sufficiently early age. Secondary sexual development, though usually* 
completed at puberty, may be delayed, and often is. It is probable, there- 
fore, that the uterus would be sensitive to forces which influence its develop- 
ment, could such be discovered, for several years after the establishment of 
menstruation. Electrical stimulation has been tried with no very en- 
couraging results, but it is possible that an endocrine combination may yet 
be discovered which will prove effective if applied at the right time. The 
physiological stimulus of pregnancy resulting in marked hyperplasia of the 
uterus, almost invariably cures the dysmenorrhoea permanently. 

The surgical correction of defects is of undoubted advantage, for it 
removes the mechanical factor in the causation of pain, and this is sufficient 
to afford great relief in a considerable proportion of cases. It is therefore a 
valuable method when applied judiciously. As regards the cases in which 
no such defects are present, surgical treatment is practically limited to 
dilatation of the cervix, with or without curetting, according to the local 
condition found. 

The rationale of dilatation must be sought in the function of uterine 
polarity. Regular intermittent uterine contractions act upon the cervix, 
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softening its tissues and dilating its canal, while tetanic contractions have 
no such effect. Conversely, artificial dilatation of the cervix acts upon the 
uterine body, producing contractions. These phenomena may be observed 
both in the gravid and the non-gravid uterus. It appears that forcible 
dilatation, in cases of spasmodic dysmenorrhoea, exerts a more or loss pro- 
found influence upon the mechanism of polarity, by which the contractions 
of menstruation are so regulated that they lose their tetanic or spasmodic 
character. Any severe case of dysmenorrhoea may be benefited by dilatation. 

There are several different ways of carrying it out. In the first place, 
the degree to which the dilatation is carried varies very much. One method 
is to stop short of a point at which laceration of cervical tissues would be 
likely to occur. This j)oint is not the same in all cases, but the mean is 
about No. 10 Hegar ; in the younger patients laceration will occui* sooner 
than in the older ones. Other gynaecologists take an entirely opposite view 
and deliberately push dilatation to a point at which laceration of tissues will 
be inevitable, in the belief that permanent widening of the cervical canal 
will be the result Again, it is the practice of many gynaecologists to keep 
the canal dilated for one to three days by introducing a glass stem through 
the dilated cervix ; others allow the canal to close down again at once 
after dilatation. Still others introduce a canalised metal stem into the 
uterus, fix this with a stitch to the lip of the external os, and leave it there 
for several months. This practice is common in the United States, but is 
seldom employed in this country. Still otheis introduce a laminaria tent 
into the cervix the day before undertaking dilatation under anaesthesia : 
this undoubtedly makes the dilatation easier, but in childless women it 
usually requires an anaesthetic, which is a great disadvantage. 

The prospects of success arc the best m cases where no hypoplastic 
defects are present ; about 50 per cent, of such cases are cured either directly 
by dilatation, or by the subsequent occurrence of pregnancy, to which, 
perhaps, the dilatation has contributed. After carefully examining the 
pelvic organs under anaesthesia, including insjiection of the cervix, the curette 
is indicated if the uterine cavity is elongated and if the cervix is ‘ eroded,’ 
these conditions being regarded as indications of an abnormal endometrium. 
If there are no such indications, and if the tubes and ovaries are apparently 
normal, dilatation is carried to No. 10, a glass stem introduced through the 
cervix and left there for forty-eight hours. This simple procedure should be 
carried out with the most careful aseptic technique. Calamitous results may 
follow from sepsis when the operative technique is at fault. No harm can 
be done by introducing a sterile stem into the cervix after dilatation for 
forty-eight hours, and it must be beneficial to maintain the patency of the 
internal os for that period. 

Very occasionally a case is encountered which resists all the measures we 
have hitherto considered ; such cases belong to Type 2 of the intrinsic class 
of dysmenorrhoea. The only remedy which remains is to suppress menstrua- 
tion completely, and if this is decided upon it can be carried out with the 
least risk of remote ill-effects by the removal of the uterus, the ovaries being 
conserved. ^ The alternative procedure is a large dose of radium introduced 
into the uterine cavity and repeated if the first dose does not completely 
suppress menstruation. This procedure is resorted to with the greatest 
reluctance, and only in view of the necessity of procuring relief from intoler- 
able suffering. 
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Fig. 10(). Membrahte thrown off in two Pieces during Menstrua- 
tion BY A Virgin aged 19 Years. 


the anterior or posterior wall. Complete casts are never met with in this 
(‘ondition, although they do occur from other causes ^(p. 174). The free sur- 
face is smooth, and the attached surface shaggy {see Jig. 106). Structurally, 
the membrane appears to consist of degenerated endometrium : the stroma- 
cells are shrunken and the interstitial tissue is infiltrated with blood, giving 
the appearance of degenerated fibrin. The glands are few, shrunken and 
very small ; their cells, at the best, are cubical not (adumnar {see Fig, U)7). 
In some iustances the membrane is much tliickeiKai from luemorrliagK^ 
infiltration, and then cells resembling decidual cells may be found in the 
stroma. There are no inflammatory changes in the membrane at all, nor is 


Under the designation ' membranous dys7nenorrhwa ’ a condition has been 
long recognized in which pieces of membrane, so-called ' casts,’ are expelled 
from the uterus. Experience has, however, shown that such casts may be 
passed without an abnormal amount of menstrual pain. The name, men- 
branous dyismenorrhoea, is therefore inappropriate. The outstanding feature 
of the condition is the detachment and expulsion of portions of the super- 
ficial compact layer of the mucous membrane during menstruation. By 
some writers the name exfoliative endometritis has been used, but we are 
convinced that no histological evidences of inflammation can be found, and 
therefore this name is also inappropriate. We propose to use the term 
massive menstrual exfoliation, which expresses all that is certainly known 
of the process. 

The pieces of discharged membrane usually occur in the form of narrow 
strips, or, more rarely, of pieces of large size representing the whole area of 
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there any clinical evidence of its being due to infection. After the uterus 
has been curetted, portions of the same kind of membrane may be discharged 
at the next period. 

Its causation is quite unknown ; its occurrence is rare, and it is found 
chiefly in virgins and in sterile women ; sterility appears to be generally 
associated with it, but we have known the condition to arise in a patient who 
had already had three children, x In rare instances menstruation is not 
unduly painful,/ but usually extreme pain is present. It is well known 
that in normal menstruation fragments of endometrium are often cast off 
large enough to be visible to the naked eye. The condition here described 
is, however, the extensive exfoliation of an abnormal mucous membrane, 
and that it is a pathological condition there can be no doubt. 



Fig. 107 . Veetical Section theough Membeane shown in Figuee 106 . 

Several imperfect glands are seen in the section. 

The menstrual disorder seldom begins at puberty. The period tends to 
be profuse in amount, and in most cases pain ns a marked feature ; it comes 
in attacks with remissions, and is relieved by the passage of the membrane, 
which usually occurs about the second or third day. 

In order to recognize the condition the membrane must be sought for 
in the menstrual discharge. The narrow strips may escape notice unless 
carefully looked for, as they are often rolled up into small bulk and concealed 
by blood-clot. All the diapers used by the patient must therefore be 
examined, and all clots and pieces of tissue carefully inspected in water ; the 
strips of membrane can then be unrolled and floated out. As a rule they 
are tliin and semi- translucent in appearance, pale in colour and with 
one surface smooth, the other rough. In some instances a thick mem- 
brane, resembling decidua, is passed {see Fig. 106). The strips are about 
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1-2 inches in length, and quite narrow : often much smaller fragments 
are found. 

Treatment by curetting and drugs is useless, and if pain and menorrhagia 
are very severe the only means of relief is by hysterectomy. 


INTERMENSTRUAL PAIN 

Although the causal relation of this afPection to the menstrual process 
is not established, it is most convenient to consider it here. It consists of 
attacks of abdominal pain in the intermenstrual periods which recur at 
regular intervals ; as a rule the attacks occur about midway between two 
menstrual periods, but in other cases they may come on either earlier 
or later than this. In some cases they preserve a rhythm almost as regular 
as that of menstruation. The disease affects women during the time of 
full sexual development, and has not been observed at puberty. Subjects of 
this affection are nearly always sterile during its continuance, although a 
(considerable proportion have been previously pregnant ; in some instances 
the disease has ensued upon a confinement or a miscarriage. The menstrual 
function itself is not in all cases abnormal, but a considerable proportion of 
patients suffer from dysmenorrhcea, and some from menorrhagia. In a few - 
instances a watery or blood-stained discharge is regularly present during 
the attack of intermenstrual pain. The pain is not acute, seldom indeed 
severe, but is usually described as aching or bearing-down in character. It 
bears no comparison with the pain of a severe case of spasmodic dysmenor- 
rh(pa. 

A local lesion, recognizable by ordinary clinical examination, is present 
in the majority of cases. The lesion most frequently met with is inflamma- 
tion, indicated by matting and enlargement of the tubes and ovaries upon 
one or both sides ; in other cases chronic endometritis, a small fibroid 
tumour, or a backward displacement may be found. It cannot in all cases 
be assumed that the morbid condition discovered ii\ the pelvis is the cause of < 
the pain. 

The causation of intermenstrual pain is by no means clear. The theory 
that it is due to some abnormality of the function of ovulation offers the 
best -explanation of the clinical facts.x Thus it accounts for its periodic 
rhythm, for its varying relation to the menstrual period, and for the fre- 
quency with which it is associated with inflammatory lesions of the tubes 
and ovaries. It is possible that in inflamed or adherent ovaries the process 
of maturation of the Graafian follicle is interfered with, and rendered more 
difficult, and consequently painful. Clearly this may be induced by general 
thickening of the tunica albuginea, or by previously existing adhesions of 
that part of the ovarian surface upon which the ripening follicle presents. - 
The view advanced by certain writers that it is due to intermittent hydro- 
salpinx {see p. 552), while it may account for the occasional accompaniment 
of a watery discharge, does not explain the principal feature of the affection, 
i.e. its regular periodicity. 

The treatment consists essentially in dealing with the local lesion which 
may be present. The attacks of pain may be relieved by the same remedies 
as those employed in cases of dysmenorrhcea. The prospect of permanent 
cure is not hopeful, 
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EXTRA-UTERINE (ECTOPIC) GESTATION 

It is well established that a fertilized ovum may become implanted not 
only in. the uterus, but in the Fallopian tube, or in the ovary ; in the two 
last-named positions the pregnancy is called extra-uterine or ectopic. 

The possibility of the implantation of a fertilized ovum upon the peri- 
toneum — primary peritoneal pregnancy — has been much discussed, but until 
recent years it cannot be said to have been satisfactorily demonstrated. It 
has been stated that it may occur in rodents, and its occurrence in the 
human species cannot be regarded as impossible. Further, a case has been 
recorded by Gron4 (Sweden), which he asserts to be one of primary peri- 
toneal pregnancy, the ovum having been implanted upon the peritoneum 


Villi 



Chorto 

decidual 

apace 

vun 

Gra^afian 

follicle 


Lutein 
cell layer 


Graafian 
follicle 


Ovarian tia&ue 


Fig. 108. Ovarian Pregnancy (Van Tussenbroeck). The ovum has 
developed in a Graafian follicle ; rupture has occurred on the free surface' 
of the gestation-sac. 

immediately behind the right round ligament. The case was submitted to 
operation, and as the patient recovered a detailed histological examination 
of the uterus and Fallopian tubes was not made. While there can be no 
inherent possibility about the occurrence of primary peritoneal pregnancy, 
its actual demonstration is beset with great difficulties ; and there can be no 
question that if it occurs at all in women it is very much rarer than the other 
two varieties of ectopic pregnancy. 


OVARIAN PREGNANCY 

The first case of ovarian pregnancy to be satisfactorily proved was 
published by Catherine van Tussenbroeck in 1899 (see Fig. 108). Between 
the years 1899 and 1909 Norris collected nineteen authentic cases ; and 
during the period 1910-1917 twenty -two genuine cases were collected by one 
of us (C. L.), Thus there were known to be at least forty-one authentic 
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cases published in the literature up to March, 1917, and since that date 
another case has come under our personal observation. It is clear, there- 
fore, that ovarian gestation is a comparatively rare occurrence, although not 
the rarest variety of extra-uterine pregnancy, as will be stated later (see 
p. 1 90).y In most cases of ovarian pregnancy the site of implantation appears 
to have been a Graafian follicle (see Fig. 108), which may be entered by 
spermatozoa through the site of rupture or possibly by direct penetration of 
the wall. It is, however, possible that the egg-cell may be impregnated 
when lying upon the surface? of the ovary after its discharge from the follicle 
and may afterwards excavate a bed for itself in the ovarian tissues by its 
remarkable powers of erosion. Generally, however, the spermatozoa enter a 
Graafian follicle and fertilize an egg-cell therein, which has not been discharged 
along with the fluid-contents of the follicle. In the cells which line the - 



Fig. 109. Ovarian Pregnancy. A, External appearance of gestation sac. 

B, Gestation sac seen in section. 

follicle the fertilized ovum finds its nidus, and the early stages of development 
pursue the usual course. Figure 108 shows the formation of the gestation- 
sac or maternal covering of the ovum ; this consists simply of the layers of 
tissue which normally compose the wall of the Graafian follicle (tunica 
interna and tunica externa), and it will be seen that the greater part of the 
ovum is unsupported except by this delicate follicular wall. The features 
essential to the diagnosis of an ovarian pregnancy are shown in Figure 109. 
It will be seen that the ovary contains a large blood-clot A and B, in which 
were found amniotic membrane and chorionic villi. The clot and the })ro- 
ducts of gestation are enclosed in a complete capsule composed of ovaTnin-. 
tissue ; the ovary maintains its normal relations to the unaltered meso- 
salpinx and to the corresponding Fallopian tube. 

A true decidua compacta is not formed in the ovary, but patches of 
decidual cells may be found both in the stroma of the medulla and in that 
of the cortex (see Figs. 110 and 111). In most of the authentic cases preg- 

^ For more recent literature see Hochne : ZeuUfilr OyndlCf 1923, No. 1 ; also Monatschr. 
f. Geb., 1921, Bd. liv. S. 102-108. 
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Tiancy^ terminated at an early period by rupture (see Fig. 108), but in the 
case (Ig^^cribed by Giles and Lockyer,i and in two other cases published by 
Lockyer/'^ a mole was formed and the ovarian capsule was never ruptured 
(see Fig. 109)/^ The differential diagnosis by clinical methods from tubal 
pregnancy is impracticable in the present state of our knowledge, but the 
naked-eye appearances of an ovarian molar pregnancy are characteristic 
owing to the following features : 

(a) Normal Fallopian tube ; (b) normal mesosalpinx ; (c) a cap of 
ovarian tissue of variable size overlying (d) the mole — a dark plum-coloured 
cyst with smooth walls ; (e) a sulcus, or sharp line of demarcation, between 







Fig. 110. Showing decidual reaction in the connective- tissue cells of the me Julia 
of the ovary. From a case of ovarian gestation. (Giles and Lockyer.) 

(c) and (d). The presence of this sulcus serves to distinguish an ovarian 
pregnancy from a haemorrhagic ovarian cyst. 

We regard these features as sufficiently distinctive for the diagnosis of 
ovarian molar j)regnan{\y to be made during operation, but the supposition 
must always be confirmed by histological proof of the presence of chorionic 
villi, and this final proof is the only way in which a ruptured ovarian gesta- 
tion can be verified. 

TUBAL PREGNANCY 

Etiology. The lodgment of a fertilized ovum in the Fallopian tube is not 
uncommon. The occurrence is of the nature of an accident ; the predis- 

^ ' Case of Ovarian Pregnancy’ (Arthur E. Giles, M.D., and Cuthbert Lockyer, M.D.), 
Proc. Hoy. Soc, Med. (Obst. Sect.), vol. viii, pp. 2-10, 1916. 

* 'Two Cases of Primary Ovarian Pregnancy’ (with a review of the literature 1910-1917) 
(by Cuthbert Lockyer, M.D.), Proc. Roy. Soc. Med. (Obst. Sect.), vol. x, pp. 160-182, 1917. 
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posing factors comprise many mechanical conditions relating to the tubes, 
and some authorities include anomalies of the fertilized ovum in the etiology 
of tubal pregnancy. With regard to the ovum it has been suggested that the 
preservation of the zona radiata (pellucida) during the time a fertilized ovum 
is in the tube prevents its implantation in this situation, and that premature 
disappearance of the zona radiata will favour immediate embedding. Nor- 
mally the egg-cell is fertilized in the tube during its passage from the rup- 
tured Graafian follicle to the uterus. By the time it has reached the uterus 
the zona pellucida has disappeared owing to the histolytic (destructive) 
faculty of the ectoderm, and the ovum, by means of its developing tropho- 
blast, commences to burrow into the maternal tissues. If, owing to some 



Fig. 111. Showing decidual reaction of the connective-tissue cells of the cortex 
of the ovary. From a case of ovarian gestation. (Giles and Lockyer.) 


delay, the zona pellucida has disappeared before the ovum has entered the 
uterus, ectopic implantation is liable to occur. Delay in reaching the 
uterus may be brought about (1) by external wandering : (2) by elongation- 
of the tube itself ; (3) by the presence of some obstacle in the lumen of the 
tube. 

Foremost among the conditions which may delay the passage of a fertilized 
ovum through the tube is a preceding inflammation, which is very frequently 
of gonorrhoeal origin. In the section dealing with salpingitis it will be ex- 
plained that there is a loss of cilia and of epithelium, with swelling of the 
mucosa and fusion of plica? ; thus the lumen is narrowed and rendered very 
complicated by the presence of polypoidal masses of adherent plicae and 
pseudo-follicles. Later epithelial crypts and diverticula form in the muscu- 
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laris, and kinking may produce septa in the lunien which add to the obstruc- 
tion. It is thus clear that inflammation is capable of impairing the normal 
function of the tube, whicb is the transmission of the ovum into the uterine 
cavity, (1) by destruction of cilia, and (2) by the formation of mechanical 
barriers such as kinks, crypts, and diverticula. Rabinovitz, from an 
examination of 147 cases, came to the conclusion that gonorrhoeal salpingitis 
is the most common cause of repeated tubal pregnancy. He lays stress on 
the view that mucosal changes may be present in tubes which appear normal 
to the naked eye, so that when a normal-looking tube on the opposite side 
is left in situ after the removal of a tubal gestation, it may, by reason of 
progressive inflammatory changes in its mucous membrane, become the seat 
of a second tubal gestation. The same author draws attention to the fact 
that in cases of tubal pregnancy, not iufrecjiK'utly the opposite tube is found 
to be the seat of hydrosalpinx, pyosalpinx, or hyematosalpin^^ Diihrssen, 
in twenty-four out of thirty-five cases, found evidence of pre-existing 



Fig. 112 . Tubal Mole in the Wall of a Tube which was the Seat of 
Chronic Salpingitis previous to becoming Gravid. 

disease in the tubes, and considered that in most of the cases this was due to 
gonorrhcea. In one of our own cases there was a mole in the wall of a pyo- 
salpinx (see Fig. 112) which showed old interstitial thickening of the tube- wall 
in keeping with a history of chronic salpingitis. Prusmann found in twenty 
out of twenty-eight pregnant tubes, adhesions between the folds of the 
mucosa in portions of the tube remote from the implantation of the ovum. 

K Old pelvic peritonitis may kink the tube and interfere with its muscular 
contractions and so lead to the retention of a fertilized ovum. The pre- 
ponderance of inflammatory changes in the etiology is practically illustrated 
by the rare occurrence of tubal pregnancy in nulliparae and by the circum- 
stance that it happens very frequently after a long period of sterility, and 
after the occurrence of an adnexal infection has been demonstrated (dinically. 

Nevertheless it is quite certain thfit there arc* other causes of delay of 
the fertiliz(‘(l ovum in the lumen of the tub(‘ l)esid(‘s those of an inflammatory 
origin, e.g. developmental errors. An ovum may find its way into a blind 
accessory tube and there become embedded. Congenital hypoplasia of the 
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tubes, a condition in which the walls are thin and the tube tortuous, is said 
to favour tubal gestation. The thin walls are thought to be lacking in the 
contractile power which is probably necessary for the propulsion of the 
ovum towards the uterus. The accompanying tortuosity is thought to offer 
an actual obstruction sufficient at any rate to delay the ovum until its tropho- 
blast has had time to develop. Examples of hypoplasia are seen in Figures 
87 (p. 135) and 113. There is no fusion of plicae in a tube which retains its 
infantile tortuosity, but when convolutions are produced by inflammation 
the plicae will be found adherent also. 

Pregnancy in Anomalous Situations, Pregnancy has occurred in the 
stump of a tube which has been removed, or in a tube left behind and liga- 
tured after supravaginal amputation of the uterus, and in the stump of the 
tube which had been tied into the angle of the vaginal scar. 

Summary. A tubal pregnancy is obviously due to more than one factor. 
It is always of the nature of an accident. The most probable predisposing 
factor would seem to be one of the mechanical conditions already described 
as interfering with the passage of the ovum along the tube, but it must be 



Fig. 113. Gravid Tube. Showing the dilated ostium through which the 
ovum escaped. The walls, which are ruptured, were so thin as to be nearly 
transparent, a condition due to congenital hypoplasia. 

remembered that chronic salpingitis is certainly not present in many cases 
of tubal gestation. When it is present, however, it forms the most likely 
explanation of the accident. In 133 cases investigated by Finsterer, the 
course of childbed had previously been normal, and from this he concluded 
that the important factor in the causation must be, not inflammatory changes 
but anomalies in the fertilized ovum. The average interval between the last - 
normal pregnancy and tubal gestation was in this series seven years, so that 
it would seem quite impossible to exclude an intervening salpingitis. 

ANATOMY OF TUBAL PREGNANCY 

Tubal pregnancy gives rise to a series of well-marked changes in the 
uterus, and in the affected Fallopian tube ; the former are uniform and 
constant, the latter vary with the position of the ovum. The uterus always 
shows a certain amount of enlargement, accompanied with softening of its 
walls and softening of the cervix ; both are recognizable clinically, although 
the softening of the lips of the external os is not so well marked as in uterine 
pregnancy. The endometrium is completely converted into a decidual mem- 
brane, indistinguishable from the decidua vera of normal uterine pregnam*y^ 



174 


GYNECOLOGY 


(se£ Fig. 114). This change has been spoken of by Webster as the “ decidual 
reaction ” of the uterus. In the affected tube the changes are mainly con- 

fined to the neighbourhood of 
the ovum, distant parts showing 
practically no changes recogniz- 
: able with the naked eye. The 
I portion of the tube which en- 
closes the ovum is usually called 
the gestation-sac. 

\ The fertilized ovum lodges 
most frequently in the ampulla of 
the tube (see Figs. 115 and 118, 
and Plate X), more rarely in 
the isthmus (see Fig. 119), and 
Fiq. 114. Decidual Cast fbom a frequently of all in the 

Case OP Tubal Pregnancy. irderstitial ^OTiion. Reference to 

Figure 116 clearly shows that when lodged in the tube the fertilized ovum 
buries itself in the maternal tissues very much in the same manner as 
in uterine pregnancy. The depth to which penetration occurs varies; 
thus, the embedding may take place immediately beneath the mucosa, 
i.e. between the latter and the muscularis, or, more commonly, the ovum 
burrows into the muscular wall (see Fig. 117). In either case the ovum 
develops external to the lumen, i.e. in the wall of the tube, and the 
tissn(\s of the tube-wall form for it a gestation- sac. 



Fio. 115. Tubal Aboetion with Hematosalpinx (Bumm). The ovum, 
converted into a mole, has been expelled from the tube, the ampulla of which 
remains distended with blood. The gravid tube occupies the left posterior 
quarter of the pelvis, and is connected by a pedicle with the uterine cornu. 
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In intra>uterine pregnancy the embedding is not deep ; penetration 
never extends beyond the mucous membrane into the muscle ; indeed, it 
does not reach very deeply into the mucosa (see Plate VIII, p. 84), so that the 
growing embryo forms, almost from the first, a vesicular projection towards 
the uterine cavity. The more superficial the embedding in the tube, the 
more striking is the analogy of tubal pregnancy to uterine gestation. Figure 
116 shows the ovum surrounded towards the tube-lumen by mucosa only, the 
latter corresponding to the decidua capsularis of uterine pregnancy. The 
site of the embedding in the specimen is in the floor of the tube, corresponding 
to the attachment of the mesosalpinx ; this corresponds to what in uterine 
gestation would be called the decidua basalis. It must be pointed out, 
however, that no true decidua compacta is formed in the tube, although a 



Fig. 11(). 81iowing superficial enil)e(l(Iing of the ovum, i.e. beneath the mucosa 
of the tube. The lumen of the tube surrounds the greater part of the ovum. 

The gestation-sac, or capsule, is in this case coinj)()He(l solely of mucous 
membrane. No muscle could be demonstrated in the sac, except at its narrow 
pedicle-like attachment to the tube-wall opposite the mesosalpinx (A). This 
mode of embedding in the tube-wall mon; el(>s(‘lv njscmbles tlu; normal 
implantation in the uterus. 

certain amount of ‘ decidual reaction ’ of the stroma-cells has been observed. 
The absence of a true decidua is due to a deficiency of stroma-cells in the 
tubal mucosa, the latter being, as compared with the corporeal endometrium, 
a much thinner lining membrane. When penetration by the fertilized 
ovum extends into the muscle-tissue of the tube (see Fig. 117), the gestation- 
sac is represented in its whole circumference by the muscle-wall, and the 
strict analogy to uterine gestation breaks down. 

As the embryo grows, the eroding trophoblast destroys the maternal 
-/tissues and eats its way into maternal blood-vessels. Hsemorrhage thus 
occurs within the gestation-sac and the latter ruptures in consequence at its 
weakest spot. In the majority of cases the gestation-sac is thinnest towards 
the lumen and hence haemorrhage into the lumen is a common event ; this 
accident is spoken of as internal tubal haemorrhage. Less frequently the 
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gestation>sac gives way externally, i.e. through the peritoneum or into the 
layers of the broad ligament, and to this the term external tubal haemorrhage is 
applied. The results of each type of haunorrhage will 1)(‘ ('onsjd(‘r(‘d later on. 

When the ovum lodges in the ampullary portion, the abdominal ostium 
almost invariably becomes occluded before the end of the second month 
(eighth w('('k) ; when the ovum lies in the isthmus or the interstitial portion, 
th(‘ abdominii/ostium does not close {see Figs. 118 and 119). The condition 
of the ostium, as will appear later, has an important clinical bearing. 



Fig. 117. Section through a Gravid Fallopian Tube, illustrating the 
Results of Internal Capsular Haemorrhage (Whitridge Williams). The 
ovum has escaped into the lumen of the tube ; the site of the embedding in the 
tube-wall is shown to the right of the figure. V, Villi which have penetrated 
deeply into the wall of the tube ; 6.C., Blood clot containing chorionic villi seen 
in section ; in the centre of the mass is an irregular space representing the 

amniotic sac. 

The ability of the Fallopian tube to continue to accommodate the growing 
ovum is by no means certain ; as a matter of fact it fails to do so except in 
extremely rare instances. It is, however, believed that genuine cases are 
on record of gestation continuing to term, or nearly to term, in an unruptured 
Fallopian tube. Failing this event, either the ovum is destroyed, or it 
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escapes from its cramped surroundings and pursues its development under 
more favourable conditions. 

It is thus clear that, speaking generally, a tubal gestation terminates 
in one of two ways, viz. by — 

I. Internal Tubal Haemorrhage. 

II. External Tubal Haemorrhage. 

These lesions in their turn lead finally to others still to be described, 
which may be summarised thus : — 

I. Internal Tubal Haemorrhage may terminate in the formation of — - 

(a) Tubal Mole. 

(b) Tubal Abortion. 

(c) Peritubal Haematocele. 

(d) Retro-uterine or Pelvic Haematocele. 



Fig. 118 . Tubal Mole in situ, laid open by longitudinal incision of the 
Tube (Charing Cross Hospital Museum). The mole occupies the inner half of 
the ampullary portion of the tube. The abdominal ostium is patent. 

II. External Tubal Haemorrhage may terminate in the formation of — 

(a) Paratubal Haematocele. 

(b) Spontaneous Tubal Rupture, which may take the form of — 

(i) Intra-peritoneal rupture, with haemorrhage into the 
abdominal cavity. This may result in death from 
haemorrhage or in the formation of — 

(а) Retro-uterine or pelvic haematocele with death 
of fcBtus. 

(б) Secondary tubo-abdominal pregnancy. 

(c) Secondary abdominal pregnancy. 


o. 
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(ii) Extra-peritoneal rupture — 

(a) With death of the foetus and broad-ligament 
hsematoma. 

(b) With survival of the foetus (intra-ligamentary 

pregnancy), of which there are two clinical 
varieties : 

(1) Anterior. 

(2) Posterior. 

I. Internal Tubal Haemorrhage. As a result of internal tubal haemorrhage 
tubal pregnancy is terminated, as previously stated, in one of the following 
ways : (1) The formation of a tubal mole ; (2) tubal abortion ; (3) the for- 
mation of a peritubal hsematocele ; (4) the formation of a retro-uterine or 
pelvic haematocele. 

(1) The Tubal Mole, This termination to a tubal pregnancy is brouglil 



119. "rUIG\J. PjiE<JNAN(n' OF FOUR TO FIVE WEEKS’ DURATION. Jlllf)iure 
has occurred in the isthmic portion of the tube and a small mole has been 
extruded. The abdominal ostium is patent, and the ampullary portion shows 

little alteration. 

about by the rupture of maternal blood-vessels caused by the eroding ^tion 
of the proliferating trophoblastic investment of the chorionic villi. /Elood 
is then poured into the ovum which, becoming over-distended, bursts 
through the gestation-sac. Maternal and foetal blood, and finally the ovum 
its(ulf, escape into the lumen of the tube. The result is a mole consisting of 
blood-clot, remains of the embryo, and fragments of chorionic villi, all of 
which form a solid mass which lies in, and distends the lumen of the tube. 
Tlie original site of implantation is marked by the presence of villi in the 
tiiusculalure of the tube-wall. The mode of formation of a tubal mole is well 
diown in Figures 116 and 117, both of which represent a transverse section 
through a gravid Fallopian tube at the site of implantation of the ovum. In 
Figure 1 1 7 the lumen of the tube is occupied by an oval mass of blood clot 
letached completely from the wall ; a cavity of irregular shape, representing 
l1i(‘ amniotic sac, is seen, placed somewhat eccentrically in the midst of the 
blood -clot. The effect of the haemorrhage has clearly been to break up the 
'horion, which at this early period is covered in all parts with villi ; many 
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detached villi are seen in section in the blood-clot surrounding the ovum ; 
a few are seen still rt'taining their atta(‘hTneiit to tin' ovum; others are seen 
bo l)e buried in tin' tube wall and to be broken off (entirely from the ovum. 
There is no appreciable thinning of the wall of the tube except at the right of 
bhe figure, where chorionic villi can be seen to have ixuietrated nearly as far as 
the peritoneal investment, thus breaking up th(‘ muscular wall of the tube. 
This area represents the position of the jht in which the ovum was originally 
imbedded. Remains of the branching plicae of tlu' tubal mucosa are also s(‘en 
flattened out against the tube-wall, which indicate that the ovum has lodged in 
the ampullary portion of tln^ tube. In Figure 118 are secui the nalve(b(‘ye 
appearances of a tubal mole in situ laid open by longitudinal section ; tin' 



Fio. 120. Chokionic Villi from a Tubal Mole. The large imbedded villus 
is seen to have lost its epithelial covering ; its stroma (joutains v(Ty few nuclei. 

The free villi have preserved their epithelium, wliich coiisists of a double row 
of cells. Syncytial buds in section are seen on the left side in the upper part 

of the figure. 

tube was removed on account of haemorrhage through the unsealed abdominal- 
ostium. In Figure 116 the mole will be seen to be attached to the wall of the 
tub(i over a relatively small area of its floor. Another vc'ry common arrange 
merit is that shown in Figure 117, in which many of the chorionic villi have 
penetrated deeply into the wall of the tube. 

In tubal pregnancy the frequency with which moles occur is far greater 
than in the case of uterine pregnancy, probably on account of the greater 
insecurity of the ovuline attachments in the former. The formation of a 
mole is usually accompanied by more or less haemorrhage through the 

12—2 
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unsealed abdominal ostium. The ovum is, of course, destroyed by this 
process ; small moles may perhaps be retained in the tube and gradually 
disposed of by absorption ; larger moles are usually expelled by tubal 
rupture or abortion. Suppuration of a mole retained in the tube probably 
only occurs as the result of some form of infection, such as sepsis, gonorrhoea, 
or bowel-infection. 

In operating on cases of tubal gestation, a mole is frequently found 
among the blood effused into the peritoneal cavity by rupture or abortion ; 
it exactly resembles a lump or blood-clot, and may remain unnoticed unless 
carefully looked for. Small moles are nearly globular {see PI, XI, p. 182, 
and Fig. 116) ; larger ones are oval in shape, heavier, and firmer than simple 
clotted blood {see Fig. 118) ; they often show remains of the amniotic sac on 
section, and on miscroscopic examination, after suitable hardening, are 
found to contain chorionic villi imbedded in clotted blood. The embryo is 
very rarely discovered. 

The recognition of chorionic villi under these conditions is a matter of 
some clinical importance. As shown in Figure 120, some are free, others 
imbedded in the blood-clot. The former are covered by epithelium, definite* ly 
recognizable as that of the chorion, since it is composed of two layers- the 
outer layer consisting of regularly nucleated plasmodium (the syncytium), 
the inner layer consisting of a single row of low columnar cells (Langhans’ 
layer). The latter have almost completely lost their epithelium, while the 
stroma of all the villi has undergone considerable degeneration and appears 
structureless. After the destruction of the ovum the epithelium retains its 
vitality for a longer period than the stroma ; this difference is due to the 
fact that the former is normally nourished directly by the maternal blood, 
with which it is always in contact, while the latter is normally nourished by 
the blood in the foetal capillaries. The epithelium can therefore draw 
nourishment from the effused blood in a mole, and thus survive, while the 
stroma, being suddenly cut off from its source of nutrition, perishes with the 
embryo. Owing to survival of the epithelium, villi can be recognised in a 
mole many weeks after its formation. Around the villi is seen blood-clot, 
in varying degrees of contraction, i,e. with a variable amount of fibrinous 
network. Sometimes quite fresh-looking villi may be found in a recent 
tubal mole. 

(2) Tuhal abortion occurs frequently in ampullary pregnancy, while the 
abdominal ostium remains patent, i,e. during the first two months of gesta- 
tion ; it is believed that it occurs almost as commonly as rupture in this 
variety of tubal pregnancy. In the isthmic and interstitial varieties, how- 
ever, rupture is much more frequent than abortion ; in the latter variety 
tubal abortion consists in the discharge of the ovum through the uterine 
ostium into the uterine cavity. An aborted tubal ovum, as a rule, has been 
previously converted into a mole, but this is not always the case. The 
process of abortion is seen in Figure 121, which shows that the mole has been 
partly expelled through the dilated abdominal ostium. The main factor in 
its production is undoubtedly muscular contraction of the unaffected por- 
tions of the tube ; the process constitutes a miniature labour, consisting of a 
stage of dilatation followed by a stage of expulsion, which again is succeeded 
by a stage of retraction. The developmental unity of the uterus and Fallo- 
pian tubes no doubt accounts for this physiological analogy. The contrac- 
tions are perhaps reflexly excited by haemorrhage into the ovum, causing 
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sudden distension of the tube. The expulsion of the ovum may be mmplete 
or incomplete ; in the latter the ovum is detained in the insufficiently dilated 
abdominal ostium, or a portion ^it may remain attached to the original 
implantation-site of the ovum^tKe bulk of which has been expelled. Here 
again the analogy with uterine abortion will be obvious. Tubal abortion 
may be attended by severe internal bleeding, equal in severity to that caused 
by rupture ; when complete its result, as regards the ovum is invariably 
to destroy it. After the expulsion of the ovum the tube usually remains 
considerably distended with blood (Fig. 121), but it is believed that it may 
rapidly retract and resume its normal shape and calibre, leaving no trace to 
the naked eye of having been recently gravid. It is impossible to distinguish 
tubal abortion from tubal rupture by clinical diagnosis. 

(3) Peritubal Haematocele, The abortion of the ovum seldom occurs 
with the first hsemorrhage, the whole process may take days or even weeks. 



Fig. 121. Tubal Pregnancy, terminating in Abortion. The tubal mole is 
seen partly extruded through the abdominal ostium. The tube is convoluted 
and its walls thickened from chronic salpingitis ; its lumen is dilated and full 

of blood. 


The blood may at first escape from the ostium in small quantities, and 
mixed as it is with fragments of necrotic tissue, it may clot around the ostium 
and not be absorbed. The outer layers of the coagulum become organized 
into fibrous tissue. Thus an encapsulated clot is formed around the patent, 
fimbriated end of the tube, which increases in size by what Handley describes 
as the haemodynamic pressure produced by recurring haemorrhage within 
the tube. The term peritubal haermtocele has been applied to the mass which 
is produced in this way. Figure 122 shows a good example of the peritubal 
variety of discrete haematocele. The tube has been partially dissected from 
the false capsule which embraced its fimbriated extremity, in order to - 
demonstrate the patent ostium into which a bristle has been passed. The 
ampullary segment of the tube, which was the seat of the gestation, is seen 
to be distended, while the isthmic portion is normal. 

Peritubal heematoceles form hard discrete tumours which are prone to 
acquire adhesions to the surrounding structures. When the clinical history is 
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indefinite, they may hv diagnosed as uterine myomata or solid tumours 
of the ovary, or more frec|iH‘ntly as tubo-ovarian masses of inflammatory 
origin. 

(4) Retro-uterine or Pelvic Haematocele. (See PI. XI, B.) A far more 
frequent occurrence than the formation of a peritubal haematocele is that of 
a diffuse pelvic or retro-uterine haematocele. The escape of blood is too 
extensive to allow of clotting and the formation of a capsule around the 
ostium of the tube, the blood is therefore poured into, and fills, the pouch 
of Douglas. The clot thus formed is bounded below by the floor of Douglas’ 
pouch, in front by the uterus and broad ligaments, whilst above it becomes 
shut off by a false membrane, adherent coils of intestine and omentum. 
The adhesions in these cases may be so dense as to resemble the capsule 
of a cyst. In such an encapsulated mass of blood lies the ovum in the form 



Fig. 122. Peritubal HasMATOCELE. T1 k‘ 
ostium of the tube has been dissc^cted oU 
the haematocele and a rod has been inserted 
into the patent fimbriated end of the tube. 

of a mole, or the latter may be found still detained at the site of expulsion 
(see Fig. 121). 

II. External Tubal Haemorrhage. The second possible ending to a tubal 
pregnancy is for the gestation-sac to rupture, not into, but outsides the tube. 
In these cases the muscle-wall forming the gestation-sac b(*comes so thinned 
by the eroding action of the trophoblast that it ruptures (a) through the 
peritoneal coat of the tube into the abdominal cavity, or (b) through the 
uncovered floor of the tube into the broad ligament. In the case of both (a) 
and (b) external tubal haemorrhage is said to have occurred, and the condition 
in (u) is described as intra-peritoneal rupture, whilst in (b) it is spoken of as 
intra-ligaynentary rupture. 

In the case of intraperitoneal rupture a time comes when both muscle 



PLATE IX 







(A.) An unni|)tur(‘(l lubul prcmiancy showing infnuiuiral im]>lantjvtion 
ol‘ ilw ovum, vv)iic)» lias Ix cn conv (uicd into a mole. I ’.(’.II,, Mod. Soli. 
Must nin. No. 090. 

(After (i. Black i:k. By permission of Messrs. Macmillan X' Co.) 


(B.) A Pchde Hjrmatocele seeondjirv to rujdnn* of a tulial preyiianey 
in the isihmie portion of the h ft Fallo|)ian tube. 

(After (i. Bi. vckkr. By permission of Messrs. Macmii.la\ A C’o.) 

'To face page 220 . 
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ami })oritoneum have been eroded and the external boundary of the ovum 
is eomposed only of trophoblast and fibrinous tissue. A sudden rent may 
then occur externally and violent haemorrhage result. Thus we have tlu' 
condition known as spontaneous tubal rupture. More rarely, villi arc* s(H‘n to 
project here and there covered only with blood-clot, which overli(‘s and 
encloses miniature leakages. This is spoken of as a latent rupture, and leads 
to the formation of a paratubal haematocele. 

(a) Paratubal Haematocele. Leakages may occur at various points 
around the ovum, and by the resulting clot increasing in size a discrete or 
solitary haematocele is produced in the same way as was seen to happen in 
the case of tubal abortion. In this case a false capsule is formed which 
embraces the part of the tube in which the leaking point or points occur. As 



Fro. 123. Paratubal H.^smatocele. A 
false capsule has formed, abound a It'ak, at 
the junction of tlie isthmic and aiupullary 
portions of the tube. The upper drawing 
shows the blood -clot which lay within the 
false capsule before its rupture. 

unly a part of the circumference of the tube is env('loped by tlu' eneysted 
clot, the term paratubal is applied to this variedy of ha^maf oecvle. Figure 123 
shows this couditioTi. The false capsule has ru})tur(Ml, a?i(l its c-()ut{‘rits are 
seen in the upp('r drawing : tlu* ru])tiir(‘ occairred in tla‘ narrow portion of 
the tube internal to th(‘ ampulla. 

(b) Spontaneous Tubal Rupture. In whatever part of the J^^illopian tube 
the fertilize 1 ovum may be lodged, there is a liability to the occurrence of 
spontaneous rupture. In the isthmic and interstitial parts of the tube ruf)ture 
is apt to occur earlier than in the ampullary portion, owing to the fact that the 
lumen of the tub(‘ is larger and more distensible at the ampulla than it is in 
the interstitial and isthmic s(‘gments. Th(‘ (‘ommonest time for rupture to 
occur is between the eighth and tenth weeks, but it may be earlier or later 
than this. The conditions which predispose to rupture have been men- 
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tioned, viz. thinning of the tube-wall by distension, and the eroding action 
of the villi. In addition, there is probably a determining cause in most 
instances, such as a sudden increase in size of the ovum from hsemorrhage, 
or slight increase in vascular tension from some muscular effort on the part 
of the patient. Occasionally the eroding action of the villi alone will deter- 
mine spontaneous perforation of the wall of the tube. Occlusion of the 
abdominal ostium is not an essential factor in the causation of rupture, for 
this accident frequently occurs without it {see Fig. 113, p. 173), even in the 
ampullary variety. Any part of the wall of the distended portion of the tube 
may burst. 

The results of rupture, in so far as the life of the ovum is concerned, 
depend to a great extent upon the position of the rent. If occurring upon 
the roof or sides of the tube the rupture will involve the peritoneal covering, 



Fig. 124. Intra-peritoneal Rup- 
ture OF THE Tube (diagrammatic ; 
after Giles). The chorion has been 
torn, but the amnion remains intact, 
the foetus contained within it ; the 
placental portion of the chorion is 
uninjured. The foetus may survive. 



Fig. 125. Intra-peritoneal Rupture 
OF THE Tube (diagrammatic ; after 
Giles). The chorion and amnion have 
both been torn, and the foetus has 
escaped from the gestation-sac ; the 
placental portion of the chorion is 
injured. The foetus will perish. 


and the blood effused will therefore be poured out into the general peri- 
toneal cavity, while the ovum may be completely expelled through the rent 
(see Figs. 124 and 125). If, on the other hand, the tear takes place in the 
floor of the tube, the peritoneal coat may escape, while the effused blood 
and the discharged ovum will make their way between the layers of the 
broad ligament, gradually separating these peritoneal folds and burrowing 
in the connective-tissue which this ligament contains {see Figs. 126 and 127). 
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This form of rupture is very uncommon and occurs mainly in cases of isthmic 
pregnancy, since the lower wall of this portion of the tube is less completely 
invested by peritoneum than the ampulla. The former, as previously stated, 
is known as intra-peritoneal rupture, the latter as intra-ligammtary or extra- 
peritoneal rupture. In both varieties the ovum is, as a rule, destroyed by 
previous hsemorrhage and converted into a mole./^part from haemorrhage, 
death of the ovum also inevitably follows (a) if the amnion is ruptured, or 
(b) if the placental portion of the chorion is lacerated or detached by the 
rupture (see Figs. 125 and 127). Occasionally, however, the ovum may 
continue its development, and in such cavses it is observed that the amnion 
has remained intact, and that the placental chorion was so situated as to 


Fig. 126 . Intra - ligamentary Fig. 127 . Intra-ligamentary Rupture 

Rupture of the Tube (diagram- of the Tube (diagrammatic ; after 

matic ; after Giles). The amnion and Giles). The chorion and amnion have 

the placental portion of the chorion both been torn, and tiie placental portion 

are uninjured. The foetus may of tla^ chorion is injured. Bleeding is 

survive. intra-ligamentary. The foetus will perish. 

escape injury from the rupture (Figs. 124 and 126). In intraperitoneal 
rupture the placenta then grows out of the rent in the tube and becomes 
attached to the neighbouring peritoneal surfaces, while layers of lymph are 
deposited upon the exposed amnion from the surrounding peritoneum, 
forming a false membrane which constitutes a secondary gestation-sac 
(tyho-abdominal gestation ; see, Fig. 131, p. 189). This secondary sac becomes 
further strengthened by adhesion to the neighbouring peritoneal surfaces, 
including omentum (see Figs. 128 and 129), coils of intestine, and the abdo- 
minal parietes. The ovum is now known as a secondary abdominal (intra- 
peritoneal) pregnancy. Precisely similar results may follow extra-periton(\al. 
rupture, and for the same reasons ; the condition is then described as 
secondary abdominal (intra-ligamentary) pregnancy (see Figs. 126 and 130). 
Intra-ligamentary pregnancy may undergo secondary rupture into the peri- 
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toneal cavity (Fig. 130) ; even then the ovum Ls not in all cases destroyed, 
but may continue to survive, as also happens in the case of an intra-peri- 
toneal pregnancy {see Figs. 128 and 131). 

Both intra-peritoneal and intra-ligamentary pregnancy may continue till 
term; the patient then usually passes through a ‘false-labour’ and the 
foetus perishes. The oc(*urrence of this false labour is a physiological point 
of great interest and importance, but we have no information as to its causa- 
tion, or the mod(‘ in which it leads to the death of the foetus. False labour 
is attendc'd with scv('r(' abdominal pain, which is mistaken by the patient for 



Fig. 128 . Mass of Omentum coiled around a Secondary (Gestation-Sac 
ABOVE A llurTURED Fallopian Tube. A bristlo (B-B) has been pasHcd along 
the tube. The foetus continued to develop for sixteen weeks after the primary 
rupture (Houth and Lockyer). 

labour, but there is no clinical evidence that uterine contractions play any 
part in its production. 

In the intra-])erit()n(‘al forrji of secondary al)dominal pregnancy the 
gestatiou-sjK' consists (d a niembraiK* which is largely inflammatory in 
origin, and is com[>()sed of ]ay(‘rs of lymph deposited upon the amnion, in 
whicdi organisation has proceedfHi to a variable extent. The membrane 
becomes closely adherent internally to the amnion, externally to the abdo- 
minal walls, and to the viscera, which structures support it and add to its 
stnmgth. A great deal of the placamtal blood-supply is obtained from 
adherent omentum an<i tn(‘sentery. In this form of pregnancy the placenta 
generally lies below the foetus. 

In the intra-ligamentary form the gestation-sac consists of the tissues 
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composing the broad ligament, which are progressively expanded as the 
foetus grows. This process involves great changes in the anatomical relations 
of the parts. Thus the peritoneum is raised from the pelvis, and stripped off 
the anterior abdominal wall, so that the reflection which corresponds to the 
floor of the utero- vesical pouch may exceed the height of the umbilicus. To 
this condition the term anterim extra/peritomal 'pregnancy is given. When 
situated posteriorly to the uterus the fcotus may be accommodated in a sac 
formed by the elevation of the peritoncuim of the posterior layer of the broad 
ligament, and then that of the pouch of Douglas and that, of tlie posterior 



Fig. 129. The same specimen as shown in Figure 128 (Routh and Lookyer). 

The omentum has been folded back to expose a secondary gestation-sac lying 
within it and above the Fallopian tube. The latter is seen to have ruptured 
through its isthmic portion. 

pelvic wall. Finally, the mesocaecum or mesosigmoid may be opened up 
by this, th(' so-called posterior extraperitonexil pregnancy. An incidental 
result of these (*hang(‘s is that in the anterior cases tiu' sac may be opened 
by an abdominal incision without traversing tlu^ ptnitoneal cavity at all, 
whilst in posterior cases the foetus may lie in a peritoneal sac which, on 
opening the abdomen, may be eventrated almost as freely as is possible with 
the gravid uterus. 

In cases of intra-ligamentary gestation the relation of the |)lacenta to 
the foetus is of importance. It was stMui that in tlu* se( orulary abdominal 
(intra-peritoneal) pregnancy the foetus generally lies above the placenta. In 
the intra-ligamentary variety the foetus lies generally below the placenta {see 
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Fig. 130). By the growth of the foetus the placenta becomes displaced 
progressively upwards, which causes its detachment from its original con- 
nections with consequent death of the foetus. A point of importance in 
posterior extraperitoneal gestation is the close relationship of the sac to 
the rectum, which frequently leads to infection. Hence it is that in this 
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variety suppuration and the discharge of foetal bones per rectum are known 
to occur. 

In a true broad-ligament gestation the ovary and its ligament will lie 
outside the sac, stretched out either on its posterior surface or on the summit, 
or even on its anterior wall. The localization of the ovary is a matter of 
importance because a condition known as gestation is apt 

to be confused with and spoken of as gestation between the layers of the 
broad ligament. In the false variety the foetus is contained within the 
ampullary portion of the tube, which becomes adherent to the posterior 
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surface of the broad ligament, the latter being stretched over the sac like a 
cap. In these cases the ovary lies in front of the gestation-sac, between it 
and the posterior surface of the broad ligament. 

Many cases are on record, both in ancient and in modern times, in 
which an extra-uterine foetus has been retained within the abdominal cavity 
for many years after its death. In some of these cases the gestation-sac 



Fig. 131. Tubo-abdominal Pregnancy, from a sketch by one of the 
authors of a specimen shown by Dr. J. B. Hellier. A, Ampulla of tube ; 

B, Primary tubal gestation-sac ; C, Foot of foetus within gestation-sac. 

The rest of the foetus had escaped into the peritoneal cavity. 

has become infected from the bowel or the uterus, and suppuration has 
occurred, resulting in the formation of fistulous communications with the 
exterior, or with the neighbouring hollow viscera — large intestine, bladder, 
and vagina. Through these fistulse, foetal bones are from time to time dis- 
charged. When, however, the sac remains free from infection, the body of 
the foetus shrinks by absorption of its fluid constituents, and upon the dried 
tissues limesalts become freely deposited, converting it into a lithopoedion. 
In this condition it may be retained for many years with little disturbance 
to the patient. 

MULTIPLE PREGNANCY AND ECTOPIC GESTATION 

With intra-uterine gestation multiple pregnancy, occurring as it does in 
about one in eighty cases, is a fairly common incident. On the other hand, 
with extra-uterine gestation multiple pregnancy is a rare event. 
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Report (m 1 cases fall into three categories. 

1. C'oineident intra- and extra-uterine pregnancy. 

II. Multiple pregnancy in a single Fallopian tube. 

III. Coincident pregnancy in each tube ; (a) cases of consecutive gesta- 
tion ; (6) cases of simultaneous binovular gestation. 

Class I includes the greatest number of cases, whilst Class ITT (h) contains 
the fewest, i,e. simultaneous binovular gestation is the rarest form of (*(*to|)i(‘ 
gestation. 

It has already been stated (see p. 169) that at least forty-two authentic 
cases of ovarian pregnancy have been collected up to 1927, whereas we can 
only find twenty-eight cases in which simultaneous pregnancies in both tubes 
have been proved, figures which show this to be the rarest gestation -type of 
all. The question of abdominal pregnancy for the genus homo being un- 
settled, cases reported as such are not here considered. 



Fto. 132 . Accessory attached to the Left Side of a well-formed 

ITterds. (Diagrammatic, the utous was not removed.) The round ligament 
(R) is seen coming off from the outer side of the horn. There was no com- 
munication between the accessory horn and the normal uterine cavity. 

The most remarkable case of multiple pregnancy in a single Fallopian tube 
is that of Treub of Amsterdam : the gestation-sac contained quintuplets. 
In McCann’s case there were uni-ovular twins with a single implantation. 

Diagnosis of Bilateral Tubal Pregnancy* It is practically impossible to 
make a clinical diagnosis of simultaneous pregnancy in both tubes ; but in 
the case of consecutive pregnancies, i.e. where one tube becomes gravid 
some considerable time before the other, a diagnosis may be possible. Defi- 
nite attacks of pain, starting on the one side and then on the other, have been 
noted, but hitherto no correct diagnosis has ever been made before opera- 
tion. With th(‘ abdom(*n opened it may be easy to observe a tubal lesion on 
both sides ; nevertheless the bilateral nature of the lesion has been missed, and 
this has necessitated a second operation. When operating for extra-uterine 
gestation it is, therefore, essential to examine the appendages on both sides. 
Even when the opposite tube is not the site of a gestation-sac it is no 
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infrequent occurrence to find it presents a haematosalpinx (Doran). In 
such cases the differential diagnosis can only b(‘ st'ttlcd by inicroscopic 
cxaiiiiiiatjon. The most difficult diagnostic* ])roblctu in connection witli 
bilateral tubal pregnancy concerns the question of simultaneity, but tliis 
is an academic point into which it is not necessary to enter in a text- boo k J 
Treatment. The possibility of a bilateral tubal pregnancy is an argimu'nt 
in favour of early surgical intervention during an acntc' abdominal attack. 
Several cases are recorded in which only one tube was ni})tiired, but tlnac' 
may be an equally serious lesion on the opposite side in the shape of abortion. 
In fact, the patient incurs a double risk from the double lesion. 

In removing both tubes every effort should be made to save as much 
ovarian tissue as possible. The uterus should not be extirpated unless the 
exigencies of a particular case call for its removal. 

Pregnancy in the Accessory Horn of a Uterus Bicomis. This interesting 



Fig. 133. Pregnancy in Accessory Horn of a Bicornute Uterus seen 
FROM Behind. Rupture has occurred through the upper pole of the sac. 
The ovary contained a corpus luteum of pregnancy (Doran and Lockyer). 


phenomenon has been repeatedly mistaken for tubal pregnancy, from 
which it is distinguished by the different relationship borne by the round 
ligament in the two conditions (see Fig. 1 32). In the case of tubal pregnancy 
the round ligament is attached to the inner side of the gestation-sac, whilst 
in cornual pregnancy it conies off the outer side of the sac. 

In the majority of cases the band of union connecting the rudimentary 
or accessory horn to the uterus is solid, so that spermato;;oa cannot enter 
this horn direct. In such cases external migration of the spermatozoon 
across the peritoneal cavity must take place if pregnancy occurs. The 
corpus luteum is then found in the ovary of the same side as the gravid 
horn, as shown in Figure 1 33. In other instances, where the c'orpus luttmm is 
in the opposite ovary, external migration of the ovum must have occurred, 
either before or after fertilisation. In Figure 133 the accessory horn shows a 
broad pedicle which was found on microscopic section to be impervious. In 
the majority of cases the pedicle is narrow and long, allowing a considera}>](‘ 
amount of mobility to the horn. 

^ ‘ SimultaneouB Bilateral Tubal Pregnancy ’ (Cuthbert Lockyer, M.D.), Froc. Hoy. Sue. 
Med., vol. X, No. 7, pp. 88-102, 1917. 
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Rupture of a gravid horn generally occurs through its upper and inner 
wall, and is preceded by a gradual process of thinning {see Fig. 133). There 
is no decidual formation in an imperfectly developed horn {see Fig. 134). 
so that the eroding power of the trophoblast acts directly on the musclc*- 
libr(‘s in a way similar to that seen in tubal pregnancy, where it is alse 
unchecked by a decidua. Contributing factors in the causation of riiptiirc 
are found in the cornual contractions and in the increased tension due to 
the growth of the ovum within the sac. Some accessory horns are suffi- 
ciently well developed to allow pregnancy to continue to term. More often 



Fia. 134 . Trans VERSE Section through the Site of Rupture of Cornual 
Pregnancy. Erosion of the muscular layers of the horn is well shown. 

A, Portion of placenta in lumen of horn ; B, Muscle laminae thinned out and 
plicated ; C, Thick muscle-laminae which have retracted after rupture, and 
expulsion of foetus. 

the musculature is feebly developed, and then rupture generally occurs at 
or before the sixteenth week of pregnancy. If pregnancy goes to term a 
false labour occurs, the foetus dies and is retained, when it may become 
macerated, only the bones remaining, or it may be converted into a litho- 
panlion. 

CLINICAL FEATURES OP TUBAL PREGNANCY 

Tfiis subject will be considered in relation to three stages : I. Before the 
oecMrren(;e of internal hsemorrhage ; 11. After that occurrence ; III. In 
secondary abdominal pregnancy. 

I. Before the Occurrence of Internal Heemorrhage. At this time tuba 
pregnancy gives rise to little more local or general disturbance than does an 
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early pregnancy in the uterus. When a healthy adult woman, who is usually 
regular, goes for two or three weeks over the expected date of her perio(l, 
there is a strong presumption of pregnancy, but at this time there may be 
nothing to indicate whether pregnancy is uterine or extra-uterin(‘. The 
general signs and symptoms of pregnancy, such as amenorrhma, morning 
sickness, and slight mammary changes, are often met with ; but in something 
like 30 per cent, of cases there is no definite interruption of the periods, as 
irregular bleeding makes its appearance at or before the time whim the first 
period following conception becomes due. The occurrence of uterine bleed- 
ing probably indicates that hsemorrhagci has occurred either into the gesta- 
tion-sac or into the tube-lumen. In the remainder, amenorrha'a may 
persist for a period of two or three, or exceptionally, four to five months. 
During this time the only symptom likely to be met with apart from those of 
pregnancy is recurrent attacks of spasmodic abdominal pain, which is oftim 
rehuTcd to the affected side (Blacker). This is probably due to distension 
of the tube, for it is certain that hyperjilasia does not occur in the gravid 
tube comparable to that seen in the gravid uterus ; dilatation in the gravid 
tube is therefore passwe, not active. The occurrence of attacks of abtlominal 
pain in early pregnancy should always arouse the suspicion of an ectopic 
gestation, and must be regarded as indications for an internal examination. 

Phymnl Sign^ The jiresence of signs of mammary activity are of 
im])ortance only iii^N^man who has never before been pregnant ; the most< 
important })oint is hypertrophy of some of the lobules of the gland, often 
those m the upper and oiH^r quadrant. On vaginal examination softening 
of the Ii])s of the external o?rinay be detected, and this forms one of the most 
reliable signs of early pregnaiW. The body of the uterus may be found to 
be somewhat enlarged and of softish consistence. 

The unruptured gravid tube (W. XIa) forms an elastic swelling lying as a 
rule posteriorly or postero-laterallV to the uterus (Fig. 115) ; it may in rare 
cases be found in the utero- vesical pouch. Pulsating vessels are often to be 
felt beneath it. Its physical charabters do not distinguish it from tubal 
enlargements due to other causes, aii(l its nature can only be inferred from 
the accompanying symptoms. \ 

Care is required in distinguishing tubal pregnancy from a tuho-ovarian 
swelling associated with early uterine pregnancy. Before the eighth week the 
uterine changes characteristic of normal jiregnancy cannot be definitely 
recognized even uiifler anaesthesia, and herein lies the chief difficulty of the 
differentia] diagnosis, f Cervical softening will be present m both cases. If 
there is slight uterine haemorrhage, this in no way assists the diagnosis, for 
it often occurs from the gravid uterus. The charact(‘.r and position of the 
swelling are not essentially different in the two cases, but the presence of 
definitely pulsating vessels on the affected side only is favourable to a diagnosis 
of tubal pregnancy. Rapid increase in size of the swelling, as determined by 
repeated examination, is the surest differential point, but when in doubt it 
is always better to operate at once. 

It appears certain, from clinical observation, that symptoms other than 
those just described do not occur until haemorrhage has taken place - either 
into the tube itself, into the peritoneal cavity, or into the broad ligament. 
In the majority of cases the first sign of disturbance is the occurrence of a 
little external bleeding from the uterus, which may precede, by a few days, 
any of the more serious symptoms which inevitably follow. These symptoms, 

13 


G. 



194 


GYNMCOLOGY 



which will be described below, are coiimionly rt'garded as the symptoms of 
extra-ut(‘riiie gestation, but they are in reality secondary symptoms, inas- 
much as they result not directly from the gestation, but from certain dis- 
turbances which either destroy the ovum or greatly modify the course of its 
development. Naturally the secondary symptoms are not uniform, for they 
depend upon the nature and extent of the damage which has been sustained 
by the ovum and the tube. In any case a marked and rapid transformation 
of the clinical features takes place as soon as the normal course of gestation 
in the tube is disturbed. 

II. After the Occurrence of Internal Hsemorrhage. The uterine hsemor- 
rhage continues and is usually steady, not irregular, moderate in amount, 


Fig. 135. Decidual Cast from a Case of Extra- uteiune Gestation. A 
large interstitial ha'morrhage is seen in the centre of the membrane ; to the left 
are seen clusters of decidual cells. 

and dark in colour. Separation and discharge of the decidua may also occur, 
sometimes in the form of a complete cast of the uterus (seeYig, 114), more 
often in fragments ; in some' cases the discharge of the decidua is not recog- 
nized at all, and it is possible that it may be cast off gradually in the form of 
debris. Tlu* ehai’acters of lh(‘ decidua are definite and uniform, and their 
recognition may be of considerable help in diagnosis. 

The decidual membrane is smooth upon its inner and rough upon its 
outer surface, which is also often beset with small papillary elevations. 
Microscopically, it is scdi to consist of a superficial compact layer, and a 
deep, reticulated or cavernous layer {see Fig. 135), The surface-epithelium 
is almost entirely lost, and very few glands are to be found in the compact 
layer, which consists of closely packed masses of oval, round, or polygonal 
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cells with large globular nuclei — the decidual cslls. Many large venous 
sinuses and numerous interstitial haemorrhages, sometimes of large size, are 
commonly found in this part of the membrane after it has been shed. The 
deep layer contains many irregularly dilated glands, in most of which the 
epithelium is fairly well preserved. The presence of decidual cells in small 
numbers, in tissue discharged from the uterus, is not of much diagnostic 
importance, but a membrane possessing the characters above described is 
distinctive of pregnancy. In cases of uterine pregnancy (abortion) traces 
of chorionic villi, or of chorionic epithelium, will usually be found attached 
to the decidual membrane, but naturally this will not be found in extra- 
uterine pregnancy. 

The clinical results of internal bleeding in tubal pregnancy are variable 
and mainly depend upon two factors, viz. the amount and the rapidity of 
the bleeding ; three clinical types may be defined. 

(a) If the haemorrhage is rapid and the amount of blood lost is great, 
the effused blood becomes distributed over th(^cneral peritoneal cavity, and 
tends to accumulate in the most dependent parts, viz. the pouch of Douglas 
and the renal pouches ; this is the diff use Ij.vDe^^ metimes spoken of as 
‘ in traperitoneal flooding.’ ' 

{h) If the haemorrhage is less severe, and occurs gradually instead of 
rapidly, a variable amount of blood will accumulate in the pelvis, mainly 
in the ])ouch of Douglas and around the gravid tube. This is the stage in 
which the greater number of cases of tubal pregnancy come to operation, 
and such cases usually show the condition already described as tubal 
abortion,” the tubal mohi being either retained in the tube or discharged, 
partially or completely, through the abdominal ostium. 

(c) Should such a case as this be allowed to continue, the effused blood 
will, in the course of a few days, become encysted by the formation around 
it of a limiting membrane composed of lymph, to which surrounding organs 
become attached by adhesion. An encysted collection of blood in the pelvic 
peritoneal cavity is called a pelvic haematocele, 

A. Diffuse Type of Intra-peritonexil Bleeding. Occasionally a single 
haemorrhage occurs so rapid and profuse as to cause death before surgical 
aid can be obtained. Blacker has recorded a case which ended fatally in 
twenty minutes, and a specimen in our collection was obtained from a case 
which ended fatally in a few hours. It may ensue with this appalling sudden- 
ness when there has been no previous warning of anything abnormal except 
perhaps the occurrence of attacks of spasmodic pain referred to above. In 
such a case the haemorrhage is always intra-peritoneal, and may be due 
either to tubal rupture or to tubal abortion. More freqiumtly a diffuse 
haemorrhage is less severe than this, ceases spontaneously after a time, and, 
while imperilling the patient’s life, is not necessarily fatal. It may, however, 
recur after an interval and ultimately prove fatal. The initial attack of 
bleeding may occur without any exciting cause, when the patient is at rest 
in bed, or even when asleep ; more often it appears to have been induced by 
some slight muscular effort, such as that entailed by ordinary domestic work 
or by the act of defsecation. 

Severe abdominal pain, sudden in onset, situated in one or both iliac 
regions, is usually the first symptom. It is often quickly followed by vomit- 
ing and occasionally by diarrhoea. Quite commonly it leads to faintness 
or, less often, to actual loss of consciousness from syncope. Upon these 

13—2 



196 


GYNECOLOGY 


symptoms supervene, m cases of profuse bleeding, the signs and symptoms 
of concealed haemorrhage — pallor, rapid and feeble pulse, deep, laboured 
breathing (air-hunger), restlessness, coldness of the extrepniities or of the 
whole skin-surface of the body, sweating, depression of temperature. Slight 
haemorrhage from the uterus will also usually occur. It must be recollected 
that it is only when a very large amount of blood is rapidly lost that the classical 
signs of internal haemorrhage are met with. An equal amount of blood 
effused in stages, spread over two or three days, instead of at a single loss, 
does not occasion symptoms nearly so severe. Pallor and quickening of 
the pulse-rate may then be the only general signs observable. 

The presence of a large amount of free blood in the peritoneal cavity can 
Uvsually be detected by percussion ; when the patient is lying down it gravi- 
tates into the flanks, which accordingly become dull, and the area of dulness 
shifts slowly when the position of the patient has been altered. 

When a diffuse tubal haunorrhage, though severe, is not large enough 
immediately to imperil life, the symptoms resemble those of the condition 
often called jieritonism,” and are common, with variations, to many cir- 
cumstances in which fluid suddenly escapes into the pi^ritoneal cavity. 
These symptoms are : Acute abdominal pain, at first located to one iliac 
region, but soon becoming general, with more or less profound shock , the 
symptoms of shock differ from those of profuse bleeding chiefly vn the absence 
of restlessness and air-hunger. The pain may last for many hours, and may 
be accompanied by abdominal divstension and by vomiting, but the latter is 
not persistent. Gradual improvement supervenes, and in two or three days 
the symptoms generally subside. There is, however, great risk under these 
circumstances of renewal of the bleeding, which will manifest itself by 
recurrence of more or less acute attacks of pain and of some of t he symptoms 
of shock. Even while the patient is confined to bed, recurrences of bleeding 
may be met with ; a risk which is sufficiently explained by the anatomical 
points already referred to. 

The diagnosis of tubal pregnancy under these conditions is sometimes 
fairly simple. When there has been a profuse loss of blood the fact that 
internal bk'eding has occurred will be obvious from the signs already 
described , a history of a recent short period of amenorrhoea giving place 
to slight uterine bleeding will suggest the possibility of ectopic pregnancy. 
Pelvic examination may show softening of the cervix and a soft swelling in 
the pouch of Douglas, caused by the accumulation there of fluid or clotted 
blood. In some instances a lateral swelling representing the gravid tube 
may be found (Fig. 115), These findings together make up a strong pre- 
sumptive case for the diagnosis of tubal pregnancy with internal bleeding. 

More often there is no history of amenorrhcea, and all that can be made 
out on vaginal examination is the presence of blood in the pouch of Douglas, 
and particular attention should be directed to this point. Owing to the 
distension and tenderness, detailed abdominal examination may be impos- 
sible without anaisthesia. but the pouch of Douglas can always be examined, 
for it is easily accessible both per vaginam and per recAmn, The space behind 
the cervix feels full, and tlie consistence of the swelling is characteristic ; 
there is no definite outline, it is soft and doughy when upward pressure is 
made with the finger, and, felt from the rectum, the swelling may be found 
to bulge towards the anterior rectal wall. The swelling is not a cyst, for its 
outline is impalpable , it is not inflammatory fluid, for there is a complete 
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absence of tension ; it can only be blood. Judged in association with the 
general clinical features, this point is conclusive of the diagnosis of free 
internal haemorrhage, the oiistaiiding cause of which ivS ecJopie- pregnancy. 

When the loss of blood has been less severe than this, the symj>toms are 
less characteristic, and there may b(‘ some doubt whether perforation of a 
hollow viscus, or an acute inflammation, has occurred. The history may be 
misleading, inasmuch as early uterine pregnancy may be associated with 
any of these surgical disasters m women in the fertile period of life. If thV' 
condition of the patient is not too serious to allow of a few hours’ delay, the 
further course of the case will often clear up the diagnosis, for after iiit(unal 
haemorrhage has ceased the general condition rapidly improves, whih' with 
such lesions as acute peritonitis the general condition as rapidly deteriorates, 
and characteristic localizing symptoms may appear. 

Differential Diagnosis of DiffnspLfaejnorrhagc . 

(а) Acute Appendicitis. ^iRare cases of so-called fulminating appcri' 
dicitw occur in which the symptoms are mainly thosi' of acute toxiemia, and 
there is little by which the lesion may be localized. The symjitoms more 
closely resemble those of shock than those of hiemorrhage. In the cast‘ of an 
appemhx-abscess, however, it is not uncommon to find a ])elvic swelling 
(abscess) either on the right side or in the jiouch of Douglas, and this is a 
source of difficulty in the diagnosis. It cannot be too strongly emphasized 
that indications of concealed bleeding are the most im])ortant signs of tubal 
pregnancy in the stage under consideration. Further, uterine bleeding is 
not met with m association with appendicitis, and due weight should be 
given to this sign, which is practically invariably seen in extra-uterine 
pregnancy. The more common type of acute appendix in which definite 
local muscular rigidity and tenderness are often associati'd with a swelling 
m the appendix region, need not be confused with tubal pregnancy. Yet 
even with careful consideration mistakes are not altogether avoidable, and 
it is the duty of the gynaocologist to fit himself to deal efficiently with easea 
of acute appendicitis which he may meet with when operating. 

(б) Perforation or Rupture of a Viscus. In these conditions the pre- 

dominant features in the early stages are those of shock, followed after some 
hours by the signs of an ‘ acute abdomen,’ and later by those of general peri- 
tonitis. Here also the general indic^ons of pregnancy, and the occurrence 
of uterine bleeding, will not beynu^ \yith unles^ndeed the accident should 
occur in the early weeks ^no ^al piegnancyx and differential diagnosis is 
then almost imposmfeleT^la^^ mdication for an exploratory 

operation is urgent, and the operator must be prepared to deal with whatever 
condition he may find. 

B. The Tubal Mole. The formation of the tubal mole usually takes 
place in the second month, and, except in rare instances, it is accompanied 
by haDmorrhage through the patent abdominal ostium. Occasionally the 
ostium is closed, when there will be no extra-tubal haemorrhage. The bleeding 
is almost always of moderate degree, although occasionally a complete 
tubal abortion leads to ‘ intraperitoneal flooding.’ In typical examples of 
this class the cl^^ssical symptoms of amenorrhoea, ut(^rine bleeding, and 
recurrent attacks of pain are encountered, and on vaginal examination the 
physical signs are those of a diffuse pelvic swelling the consistence of which 
is not uniform, and which can usually be recognized as involving one or 
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other lateral half of the pelvic cavity. Some degree of irregular fever is 
often present, possibly some degree of anaemia, depending naturally upon 
the amount of internal haemorrhage. 

The diagnosis in such a case as that just described is fairly clear. When 
the classical symptoms are modified, as they often are, the differential 
diagnosis from an inflammatory condition such as salpingitis must be 
considered, and the decision is oft(‘n difficult. In the case under considera- 
tion there is no danger in keeping the patient under observation, and in bed, 
for a few days ; rapid improvement in the symptoms and physical signs 
favours the diagnosis of an inflammatory condition. If the condition is 
stationary or deteriorating, operation must not be further delayed. 

C, Encysted Type of Inter ml Bleeding. In this form bleeding is more 
gradual than in the diffuse type, and the signs of internal hsemorrhage are 
usually inconspicuous. Nevertheless a certain amount of pallor and quicken- 
ing of the pulse are present from the first, and may become more pronounced 
as the case proceeds. The prominent symptoms constantly encountered 
are pain, fever, and nterine haemorrhage ; as a rule attacks of pain precede 
the occurrence of bleeding, increasing in intensity as they recur. 

The pain which is met with is almost always sudden in onset, and usually 
spontaneous, although muscular effort may appear to excite it ; it is always 
severe, and may be intense ; beginning in one or other iliac region, it soon 
affects the whole abdomen, but later on may again become localized ; it 
may at first be attended with vomiting and other signs of shock, sometimes 
with faintness or actual syncope ; after lasting acutely for several hours it 
subsides, and thereafter may recur at varying intervals of a few days or a 
week, until several attacks have been sustained ; sometimes continuous pain 
without exacerbations follows the first attack. 

The uterine haemorrhage rarely begins before the first attack of pain ; it 
shows the characters already mentioned, and may be accompanied by dis- 
charge of a decidual cast, either complete or in fragments. 

After pain and bleeding have lasted for a few days an irregular elevation 
of the temperature occurs as a rule, which is due in part to the peritonitic 
reaction which occurs around the effused blood and results in its isolation, 
and in part to the absorption of fibrin-ferment or other products from the 
dead blood. The temperature seldom exceeds 100°-102° F. unless infection 
of the hsematocele occurs ; yet occasionally a sharp rise to 104° or 105° has 
been observed from an uninfected hsematocele. 

The blood which is slowly poured from the gravid tube tends to accu- 
mulate in the most dependent part of the peritoneal cavity—the pouch of 
Douglas. In some cases, probably when the bleeding is very slow, the 
effused blood does not reach the pouch of Douglas at all ; it becomes rapidly 
encysted by adhesive peritonitis and is detained in contact with the bleeding 
part, usually the abdominal ostium, at times a rent in some other part of 
the tube. An encysted collection of blood in the pelvic peritoneal cavity is 
called a pelvic hacnmtocele ; when formed around the abdominal ostium it is 
distinguished as peritubal {see Fig. 122), when formed upon the proximal 
part of the tube it is called paratubal (Handley) {see Fig. 123). Around these 
encysted collections of blood a false capsule is rapidly formed by the depo- 
sition of layers of l 5 nnph, and beneath this by organization of the superficial 
layers of the blood-clot. In this way a membrane to J inch in thickness 
may be formed. In those rare instances where intra-ligamentary rupture 
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occurs, the blood is slowly poured out between the layers of the broad 
ligament, and this condition is distinguished as ‘a pelvic haematoma. 

Physical Signs, From the symptoms which have been already described, 
a presumptive diagnosis of tubal pregnancy with internal bleeding can 
generally be made. The physical signs met with are mainly those of a pelvic 
effusion, the nature of the effusion being inferred from the history and the 
symptoms. 

A large pelvic haematocele forms a swelling extending upwards above 
the pubes {see Fig. 136). The hypogastric region is prominent, and pressure 
causes considerable pain. On palpation a dome-shaped swelling, ill-defined 



Fig. 136. Pelvic Hematocele shown in Mesial SAunrAr. 8 e(''jion ( Biimm.) 

The section shows the ha3matocele distending the pouch of Douglas and pushing 
the uterus forwards. Attached to the left wall of the haematocele is a tubal 

mole. 

in outline and elastic in consistence, can be made out. Its position is usually, 
but not always, mesial. On percussion the note is subresonant. The sur- 
face of the swelling felt in the hypogastrium corresponds to the roof of the 
haematocele, which is formed by omentum and coils of intestine adherent to 
one another and to the mass of effused blood beneath them. 

On vaginal examination, it will be found that the whole uterus, includ- 
ing the cervix, is displaced forwards and pressed close up to the back of the 
symphysis pubis ; usually the level of the uterus is lower than normal, 
and occasionally it may be displaced a little to one side or the other. Soften- 
ing of the lips of the os externum may be recognizable and the uterine body 
is somewhat enlarged. The rest of the pelvis is occupied by the effusion, 
which has crowded the uterus out of its normal position ; sometimes it 
depresses the floor of the pouch of Douglas and causes bulging of the posterior 
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fornix. The con.sistenoe of the swelling is generally elastic ; it may be almost 
doughy in parts or, on the other hand, areas which feel firm and solid may 
be enc'.ountered . These variations are probably due to incomplete or irregular 
coagulation of blood. The pelvic mass is continuous with that felt above 
the pubes. On rectal examination it may be found to fill the sacral hollow 
(Fig, 136) and compress the bowel ; thickening of the uterosacral folds is 
also commonly felt and probably results from coagulation taking place upon 
^eir surfaces. 

Differential Diagnosis of Pelvic Haemafo'^ele, In considering this point 
it must be recolk'cted that, although the great majority of pelvic hsema- 
toctdes are due to ectopic pregnancy, this is not invariably the (*ase. Thus 
Jayle has collect {‘d seventi^en cases due to rupturi^ of a small blood cyst in 
the ovary, and others have been recorded from rupture of a tubo-ovarian 
varicocele, and from a large vein on the surface of a fibroid tumour. 

Four conditions may give rise to dilTiculty in diagnosis, viz. (1) a retro- 
verted gravid uterus ; (2) an inflammatory effusion ; (3) an ovarian tumour 
incarcerated in the pelvis , (4) an incomplete uterine abortion. 

(1) The differential diagnosis is not always easy from retroversion of the 
gravid vtems. It is, howeviT, of ])ra(;t ical importan(‘-e, for if th(' treatment of 
a retroverted gravid uterus was applied to a case of pelvic ha^matoc'ole, 
disasbu* might follow from rupture of the hamiatoc(‘](\ 

The history usually presents well-defined diffen‘nc(\s. Thus retention 
and HKJontinence of urine, common in retroversion when the uterus has 
grown large enough to till the pelvis, are exceptional with haanafocele, 
although they sometimes occur. Bleeding from the uterus may occur with 
either, but the discharge of decidual tissue, apart from abortion, is only met 
with m extra-uterine cases Attacks of abdominal jiam strongly favour the 
diagnosis of hematocele. 

On bimanual examination the gravid uterus is of more uniform consist- 
ence than th(‘ hematoci^le, and may sometimes be felt to undergo inter- 
mittent contractions. The point of chief diagnostic importance, however, 
is that with a lueniatocele the body of the uterus will b(‘ found to lie vn front 
of the swelling which fills the poach of Douglas. If the fundus cannot b(‘ felt 
in front, or to one or other sid(‘, it may be concluded that the swelling felt 
posteriorly is the enlarged uterine body. Owing to the softening of the 
tissues in pregnancy the cervix of the retroverted uterus may appear under 
anaesthesia to be movable independently of the retroverted body, and the 
observer must not be misled by this point. Unless the uterine body can be 
definitely recognized in front of the swelling it is not a haematocele. 

(2) An ovarian cyst which has become incarcerated by adhesions in the 
pou(*h of Douglas, and is sufficiently large to occupy the whole pelvic cavity, 
gives rise to the same displacement of the uterus as a haimatocele. The con- 
sistence of the swelling is, however, uniform, and more tense or resistant 
than the hsematocele, and its general outline is better defined. Menstruation 
may be unaffected ; the commonest disturbance, if any, being in the direc- 
tion of menorrhagia. There is no softening of the cervix and no irregular 
uterine bleeding. 

(3) Inflammatory (peritonitic) effusions in the pouch of Douglas and 
inflammatory enlargements of the Fallopian tubes can often be distinguished 
by a careful consideration of the history (see p. 230), and in this connection 
it should be borne in mind that while fever is the initial symptom in pelvic 
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peritonitis, which is sometimes ushered in with a rigor, it is a comparatively 
late and mild one in hsematocele. In inflammatory cases the general condi- 
tion of the patient does not suggest haemorrhage ; there is no pallor, and the 
pulse, though quick, is of high tension. There are none of the general symp- 
toms of pregnancy. The pelvic signs of the two conditions may be very 
similar, but the local tenderness in the case of the inflammatory effusion is 
much greater than in the case of the haematocele, and there is more abdominal 
distension. 

(4) I ncorn/plete Abortion. This diagnostic error usually consists in 
regarding a case of haematocele as an abortion , in many instances the 
uterus has been explored and curetted before the true nature of the condition 
has been recognized. The mistake may be followed by serious consequences 
if the haematocele is ruptured, or if septic infection should occur. 

Both conditions are attended by the general signs of pregnancy, the 
occurrence of abdominal pain, uterine bleeding, and the discharge of mem- 
brane from the uterus ; the cervix is found to be softened, and on })er- 
functory examination a peritubal haemaix)cele may be mistaken for the 
body of the gravid uterus. Fever also may occur with eitlu'r. No ruhvs for 
the avoidance of this error need be laid down , care in consideration of 
symptoms and in pelvic examination is undoubtedly called for, and due 
att('ntion should be paid (a) to the position of the swelling ; (b) to its 
correspondence in size to the presumptive* period of pregnancy ; (c) to the 
severity of the external bleeding, which is hardly ever profuse with luemato- 
cele, but frequently so with an abortion ; (d) to the nature of the discharged 
membrane, chorionic tissue being readily recognizable even to the naked 
eye. 

Peritubal and paratubal ha3matoceles cannot be clinically distinguished 
from a sactosalpinx. Effusions of blood into the broad ligament (haunatoma ) 
closely resemble inflammatory effusions in the same position (cellulitis), and 
are best distinguished by the clinical history./ 

III. Secondary Abdominal Pregnancy. '■The clinical diagnosis of this 
condition presents considerable difficulties, and in the great majority of the 
recorded cases diagnosis has not been made until, following upon th(*. death 
of the foetus, the gestation-sac has become altered by infection or by shrink- 
age. The history of the pregnancy presents abnormal features, such as 
attacks of abdominal pain in the early months, usually accompanied by 
haemorrhage ; but when the ovum survives a tubal rupture, the amount of 
internal bleeding appears to be inconsiderable, and the accompanying 
symptoms are less urgent than those described above. In advanced preg- 
nancy the local conditions on abdominal examination may closely resemble 
those of normal gestation, the position of the body of the foetus, and of the 
presenting part, showing little abnormality. The most striking difference is 
the condition of the cervix : in an advanced normal pregnancy the degree 
of softening of the whole of the cervix is extreme and quite characteristic : 
in the extra-uterine case softening, if apparent at all, is only slight. Careful 
examination under anaesthesia would, however, show that the uterus was 
small and was displaced to some extent by the gestation-sac, while the use 
of the sound would indicate that the uterine cavity was only slightly enlarged 
and empty. The differential diagnosis of the intra-ligamentary from the 
intra-peritoneal variety presents even greater difficulties ; in the latter the 
foetus usually lies above the pelvic brim and is more freely movable ; while 



202 


GYNMCOLOGY 


in the former the head may lie unusually low in the pelvis to one or other side, 
and the mobility of the foetus may be unusually limited. But absolute 
reliance cannot be placed upon these points. 

The foetus often perishes before full time is reached ; it may, however, 
survive until term has been exceeded. A definite attack of pain, such as 
could be called a ' false labour,’ does not in all cases occur, but when met 
with it is usually synchronous with the death of the foetus. After this 
occurrence' the abdominal enlargement may gradually decrease from absorp- 
tion of fluid ; on the other hand, it may rapidly increase in size, cither from 
haemorrhage into the gestation-sac, or from infection reaching it from the 
bowel. Infection is usually distinguishable from haemorrhage by being 
accompanied by fever. 

Old cases of secondary abdominal pregnancy, in which the foetus has 
been retained for prolonged periods after its death, are almost incapable of 
being clinically diagnosed. Jt is curious to note the extraordinary resistance 
to infection from adherent intestine which this condition exemplifies. Not- 
withstanding the large masses of dead matter which the gestation-sac con- 
tains, and its contiguity to sources of infection, the processes of dry gangrene 
(mummification) and subsequent encrustation with lime-salts may proceed 
without apparent interruption, and the presence of the large foreign body 
may be tolerated for many years with little apparent inc^onveiiieiice. Many 
instances are on record of a lithopsedion being found in the body of a woman 
who died of some independent malady at an advanced age. Thus Kuchen- 
meister has recorded the case of a woman who died at the age of eighty- 
seven, and m whose body a lithopsedion was found which, it was estimated, 
had been retained for a period of fifty-seven years. In some cases, however, 
a lithopaedion has proved to be the direct cause of death from intestinal 
obstruction. 

TREATMENT OF EXTRA-UTERINE PREGNANCY 

This subject must be considered m relation to the various clinical phases 
just described. 

I. Unraptured Extra-Uterine Gestation. In this case the gravid tube or 
ovary should be removed without delay by abdominal section. The great 
probability that internal haemorrhage will occur, with its serious risks to life, 
necessitates this preventive operation being performed in all cases. The 
operation required is that afterwards described on p. 695 ; in the case of 
tubal pregnancy the corresponding ovary is as a rule healthy and should not 
be removed. The gravid tube can be excised by securing the mesosalpinx 
with two or three ligatures and dividing the tube close to its uterine attach- 
ment (salpingectomy). The procedure is simple and the prognosis corre- 
spondingly favourable. 

II. Diffuse Haemorrhage. In this case operation is again invariably 
necessary. The conditions may be very unfavourable for surgical inter- 
ference, as when the patient has been brought nearly to death by a profuse 
intra-peritoneal flooding. No unnecessary delay is admissible, but time for 
efficient preparation is usually available as the haemorrhage ceases spon- 
taneously after a rapid profuse loss, and gradual improvement in the general 
condition of the patient at once sets in. If the condition of the patient is, 
however, deteriorating instead of improving, even a short delay may be 
fatal ; the abdomen must be immediately opened and the bleeding vessel 
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secured. Saline transfusion into the median basilic vein should be practised 
during the operation, and is of the greatest assistance to success. Rapid 
work is necessary when the patient is under the anaesthetic ; the pedicle 
should therefore be secured in the simplest and most expeditious manner 
possible. As much of the effused blood as possible should be cleared away, 
but time must not be consumed in making a complete peritoneal toilet. One 
or two pints of warm, sterile, saline solution may be poured into the peri- 
toneal cavity and left to be absorbed, before the wound is closed. If 
necessary, a transfusion of a pint of blood may be given as soon as prac- 
ticable after the operation is over. Auto-infusion of blood taken from the 
patient’s abdomen citrated and injected into a vein, together with normal 
saline solution, has given good results.^ 

III. Encysted Haemorrhage. There is not the same necessity for imme- 
diate operation as in the diffuse type of haemorrhage, but all cases should be 
operated upon. The possibility of further haemorrhage cannot be excluded, 
and the risks of leaving a large collection of blood in the pelvis are probably 
greater than the risks of surgical interference. 

A pelvic hsematocele may be attacked from the abdomcm, or from the 
vagina by posterior colpotomy. The advantage of the former is that the 
damaged tube is completely exposed and can be removed ; the pelvic peri- 
toneal cavity can be properly cleared out, and the wound closed without 
drainage. When the vaginal operation is adopted, the haematocele is simply 
evacuated and drained (see p. 668) ; evacuation is necessarily incomplete 
and, as coagulated blood does not come away freely by drainage, several 
weeks may elapse before the cavity has completely closed up. Preliminary 
vaginal drainage may be resorted to in an infected haematocele, to be followed 
by abdominal operation when the infection has subsided. 

IV. Secondary Abdominal Pregnancy. Whether intra-ligamentary or 
intra-peritoneal, this condition can be dealt with only by operative measures. 
The difficulty of distinguishing the two varieties has been already referred 
to ; it practically precludes any attempt to apply different methods of 
treatment to them. Operation may be undertaken (a) when the foetus is 
ahve and viable, and (6) when the fatus has been for some time dead. 

It is but seldom that cases come under observation while the child 
is alive, and the number of recorded cases operated upon is relatively small. 
The proper procedure in such cases is to operate at once with the view of 
securing the survival of the child as well as the mother. The only objection 
to this procedure is the formidable technical difficulty which may be en- 
countered during the operation, owing to the presence of a quick placenta 
with its active maternal circulation. Haemorrhage of the most severe kind 
may occur when the placenta is separated, and may be very difficult to 
control. Occasionally, however, surprisingly little difficulty is met with, and 
the anatomical dispositions in different cases explain it. Sometimes, as in 
tubo-abdominal cases, the placenta is mainly attached to the broad ligament 
and the uterus. The vessels which supply it are accordingly, in the main, 
the uterine and ovarian arteries. An attempt should therefore be made to 
secure these vessels before the separation of the placenta is begun. The 
ovarian artery may be secured on the pelvic brim, where it crosses the 
ureter, or in cases of difficulty the caecum or colon may be reflected and the 

1 Hendy, Amer. Jour. Obst. arid Oyn., Vol. X, * A Clinical Analysis of Ectopic Gestation,’ 
1926 , 
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vessels secured even higher up. The principal blood supply is through the 
ovarian vessels. In cases of difficulty the uterus may be removed in order to 
obtain access to the uterine artery of the affected side, the procedure adopted 
being the transverse method of hysterectomy, commencing on the sound side 
{see p. 679). With these vessels under control the placenta may be peeled off 
without much danger. If possible the whole of the sac should be removed 
along with the placenta. Drainage is usually required, and these cases are 
specially suitable for the vaginal route. 

In other cases the placental attachments are widespread, involving coils 
of intestine and areas of mesentery. Control by ligature of the feeding 
arteries is then impossible. The placenta must be rapidly peeled off ; such 
bleeding-points as can be isolated picked up with forceps, and for the re- 
mainder, plugging with gauze must be relied upon for controlling the bleeding. 
It may even be necessary to clamp bleeding areas with forceps and leave 
them in position for twenty-four hours. The best material for plugging is 
bismuth gauze, which is valuable both as a haiinostatic and antiseptic 
agent. The immediate after-treatment of such cases is always an anxious 
matter. Nothing should be touched for twenty-four hours, when the outer 
part of the gauze plugging should be loosened, and the forcejis gently opened 
and then withdrawn with care. Day by day a portion of the gauze should 
be removed, until the whole has been got rid of by the fifth day. The plugs 
should be thoroughly soaked witli sterile saline solution to facilitate with- 
drawal, but the process is necessarily very painful and an anaesthetic may be 
required. 

In opening the gestation-sac it may be practicable, in either variety, to 
make the incision through a part which is closely incorporated with the 
abdominal parietes, when the operation may be conducted extra-peri- 
toneally throughout. With this object the incision may be made in the linea 
semilunaris instead of the linea alba. After extracting the child and dividing 
the cord the membranes should be peeled off the wall of the sac and the 
limits of the placenta thus defined. 

The difficulties of dealing with the quick placenta induced many operators 
in the past to delay operation until after the death of the faqiis had occurred 
in the natural course of events : methods of destroying its life were even 
advocated instead of awaiting the natural termination. This was based 
upon the view that death of the child would be quickly followed by throm- 
bosis of the placental sinuses, which would allow of the placenta being 
removed without any alarming amount of haemorrhage. Experience has 
shown, however, that the time required for thrombosis to occur is variable 
and uncertain ; cases have been recorded in which profuse bleeding occurred 
from separation of the placenta at operations undertaken several months 
after the presumptive death of the foetus. Waiting is also attended by the 
additional risk that spontaneous rupture of the sac may occur from ha3mor- 
rhage, or that it may become infected by organisms from the bowel, this 
being more likely to occur with a dead than with a living foetus. From every 
point of view it is better to operate at once, whether the child is dead or 
alive. 

It has been advised that when bleeding is difficult to control, the placenta 
should be left in situ, and the sac marsupialized by stitching the edges to 
the skin of the abdominal wound. It may then be removed piecemeal with 
forceps and scissors after a few days’ delay, in which thrombosis may occur. 
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Infection of the placenta is, of course, unavoidable, and there are grave risks 
of secondary haemorrhage from sepsis, which seriously discount the imme- 
diate advantages of this method. When marsupialization is carried out the 
cavity would probably be best treated by the Carrol-Dakin method of 
continuous irrigation which has been so extensively employed in war 
Surgery. 

Still another method of dealing with the placenta has been recom- 
mended, VIZ. to leave it untouched, ligature and remove the umbilical cord 
flush with the placenta, stitch the sac closely over it, and close the abdomen 
without drainage, leaving the placenta to be absorbed. That the placenta 
can be thus absorbed is shown by its total disappearance in cases of litho- 
pindion. If this method is adopted it is essential that no preliminary attempt 
to detach the placenta should be made, but it should be left with its attach- 
ments entirely undisturbed. The risks of infection by organisms which may 
enter it from the bowel are unavoidable, but a small number of cases have 
been treated with success in this way. 

The operator’s chief concern is the safety of the mother. The extra- 
uterine f(Btus, even if it survives the risks inseparable from the conditions 
under which it is developing and reaches term, is seldom normal in develop- 
ment and vitality. Malformations are remarkably frequent, and m a recent 
series of 100 cases collected by Gordon Ley, roughly 50 per cent, showed 
malformations, many, however, being of only minor importance. Among 
those born alive the early mortality is extraordinarily high. In 122 instances 
collected by Sittner 59 died in the first four weeks, and II others before the 
(Uid of the first year, giving a mortality for the first year of life of about 60 
per cent. 
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MICRO-ORGANISMS OF THE FEMALE 
GENITO-URINARY TRACT 

A LARGE variety of organisms are found in the female genital tract and a 
lesser number in the urinary organs ; many organisms which occur in the 
genitalia are not found in the urinary tract. 

Vaginal Flora in the Newborn Child. For the first twenty-four hours of 
life the vagina is said to be sterile, but by the third day it always contains 
micro-organisms. The latter include staphylococcus pyogenes alhus and 
aureus, and streptococci. Maxwell has shown that before bacterial con- 
tamination occurs the vaginal secretion of infants is acid . From the second 
day of infant-life organisms in the vagina increase in numbers, and in addi- 
tion to those above mentioned Schmidgall found the bacillus coli communis 
and the vaginal bacillus {see Fig. L37) during the first year of life. This 
authority considers that the character of the vaginal secretion of the 
infant may be influenced by the vaginal flora of the mother, the explanation 
being that the genitalia of a female foetus may become infected during 
birth in the case of breech presentations. In older children bowel-bacteria 
form about half the germs present in the vaginal secretion. The finding 
of organisms so constantly in the vaginae of young children negatives 
the existence of a natural vaginal antiseptic function at this age. 

Flora of the Adult Vagina. In 1892 Doderleiii published the results 
obtained from the examination of the vaginal secretion of 195 pregnant 
women. The secretions were divided according to macroscopic evidence 
into {a) normal, (6) pathological or abnormal. Bacteriological examination 
showed that the flora were quite different in the two conditions. 

(a) The normal secretion presented a whitish appearance and semi- 
solid consistence ; there was no mucus present and the reaction was intensely 
acid. Microscopically it contained recent and macerated epithelial squames. 
From this normal secretion a distinctive bacillus was cultivated. ^ It appears 
as a long thick bacillus, non-motile, anaerobic, and it produces lactic acid. 
In 36 per cent, of cases this organism (Doderlcin’s bacillus) was accompanied 

1 Western states that Dodorlem’s bacillus does not grow on artificial media. See p. 134 
of “ Common Infections of the Female Urethra and Cervix."’ Kidd and Simpson, 1924. 
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by a yeast fungus.^ Doderlein’s bacillus was found to possess the power of 
destroying staphylococci within certain limits. When the latter were intro- 
duced into virgin vaginae they disappeared in four (hiys. This germicidal 
action was attributed by Doderlein to the presence of lactic acid produced by 
the bacillus which bears his name, and he advanced the following facts in 
support of this view : 

(1) All pathological vaginal secretions, containing saprophytes and many 
pathogenic germs, are only faintly acid or may be even alkaline in reaction. 

(2) In puerperse the vaginal bacillus disappears and its place is taken by 
many kinds of saprophytes ; the lochial discharge is alkaline. 

(3) When the lochia cease, the saprophytes disappear, the vaginal 
bacillus reappears, and the vaginal secretion becomes intensely acid. 

(b) The abnormal secretions were yellowish or greenish in colour, of the 
consistency of thick fluid, mixed with mucus, and often cH)nta,ined bubbles of 



gas ; their reaction was feebly acid or alkaline and the (|iuintity usually 
abundant. Bacteriologically they contained cocau and bacilli in gmat 
variety. Of the 195 cases examined by Doderh'in only (hght showial str(‘p- 
tococci, and of these virulency was established in only five cases. 

An estimation by Lockhart ^ as to the frequen(*y with which strc'pto- 
cocci occurred in the vagina in lOi) consecutive cas(‘s of normal ])Tegnajicy 
showed that these organisms were present in 4()*9 per cent, of primigravidse 
and 52*6 'per cent, of multiparan Before labour tlie streptococci were 
found to be haemolytic in one instance only. Subsecpient to labour tin; 
latter variety was discovered on five occasions in the above seri(\s. Of 
those in whom streptococci were found 15 per cent, of the j)rimipar<‘e and 30 
per cent, of multiparse subsequently developed puerperal pyrexia. In non- 
pregnant women streptococci are found but very seldom in the vaginal 
secretions. 

^ Recent investigation by lloulton eonlirmn these results. See ' in vestiteit ion of tlie 
Bacteria of the Vagina in IVegnaney,’ Charlotte HoiiJton, Joar. Obsf. (ind (>yn. Hut. Hmp., 
1924, xxxi, 258. 

2 • Bacteriological Examination of Cervix and Vagina during Pregnancy,’ etc. Leonard 
P, iax khart, Jour, Glut, and Gyn. Brit. 1925, xxxii, Ko. 1, 49. 
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The germicidal power of the vaginal secretions has been proved by many 
other investigators, including Kronig, Menge, Walthard, and Stroganoff. 
Kronig inoculated the vagina with pure cultures of streptococci, staphylococci, 
and bacillus pyocyaneus, and found that these germs were destroyed after 
eleven to twenty hours. Menge summarized the causes of the destruction 
of pathogenic germs in the vagina as follows : (1) The antagonism of the 
normal flora of the vagina ; (2) the products of the life-activity of the vaginal 
bacillus ; (3) acidity of the secretions ; (4) the germicidal power of the 
anatomical elements of the vagina ; (5) the leucocytosis produced either by 
the vaginal discharge or by the infecting organism ; (6) the phagocytosis 
following the leucocytosis and the absence of free oxygen in the vagina. 

Distribution of Organisms in the Genital Tract. The genital canal is 
divided practically into two parts, the one infected, the other sterile {see p. 49). 
According to Walthard, however, there are three divisions of the genital 



Fig. ISS. Bacillus (k)Li (E. Shaw). Film made from a culture of B. coU 
communis. Fhe bacilli vary in size, and some are in chains. 

canal: (1) the vagina, containing leucocytes and bacteria; (2) the cervix, 
containing only leucocytes ; (3) the uterus body, containing neither leuco- 
cytes nor bacteria. According to Stroganoff no part of the cervical canal 
contains organisms in the majority of cases. 

In the region of the vestibule the smegma bacillus is found. It is an 
organism resembling the bacillus of tuberculosis both in its morphology and 
in its staining reactions, which fact has an important bearing in the diagnosis 
of tuberculous disease of the urinary tract {see p. 270). 

Summary. (1) In normal vaginal secretions the vaginal bacillus is the 
most plentiful of all organisms. 

(2) None of the organisms composing the normal vaginal flora are 
pathogenic. Even streptococci when present behave as saprophytes in the 
normal mucous membrane. 

(3) Streptococci can become infective and haemolytic, and if the tissues 
are injured in any way the potential virulence of the streptococcus may 
be demonstrated, It maybe taken for granted that their presence in the 
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vagina of a pregnant wonian increases the risk of her developing puerperal 
fever. 

(4) The lactic acid found in normal vaginal secretions has been proved 
by conclusive experiments (carried out by Schlutter) to be the product of 
the bacillus of Doderlein. 

Micro-organisms of the Urinary Tract. Infection of this tract is very 
common, but the variety of organisms found therein is small. The modes 
of entry of organisms to the urinary tract will be considered under Cystitis 
and Pyelitis [see pp. 237 and 243). As regards the urethra, Savor found no 
bacterja in this passage in 30-5 per cent, of the normal cases examined. Kelly 
and Burn am express the view that more than half of normal individuals 
show bacteria in the urethra. Hofmeister pointed out that there are fewer 
bacteria in the deeper parts of the urethra than are found in the more exposed 
parts near the meatus. The organisms found m the urethra in apparently 
normal cases include staphylococci, colon bacilli, and, less frequtmtly, 
streptococci. In the majority of cases of primary infection the bacteria 
present belong to the B. coli group. Bacteriological experience has shown 
that the B. coli communis is the most common organism met with in pyuria, 
and that in the majority of cases it occurs alone. In a certain percentage 
of cases streptococcus brevis is present as a secondary infection, and the same 
may be said of staphylococcus albus, staphylococcus aureus, bacillus pyocyaneus, 
and also the bacillus proteus. 

Next to the B, coli as a primary infective agent may be placed the B. 
tuberculosus. This organism is nearly always accompanied by staphylococcus 
albus and sometimes by one or other of the organisms named above. To 
prove the presence of B. tuberculosus in urine the possibility of contamina- 
tion with the smegma bacillus must be excluded, as these two organisms 
cannot with certainty be differentiated by their morphology and staining 
properties [see p. 270), therefore, when testing for tubercle, a catheter- 
specimen should always be used. 

The Infective processes which may, directly or indirectly, affect the 
genito-urinary tract may be classified as follows : 

I. Septic infections (non-specific). 

A. Genital. 

(1) Uterine sepsis. 

[а) Saprsemia : 

Puerperal . 

Non-puerperal. 

(б) Pyometra. 

[c) Septicaemia. 

[d) Retained products and subinvolution. 

[e) Senile endometritis. 

(2) Pelvic cellulitis. 

(3) Pelvic peritonitis. 

(4) Pyaemia. 

B. Urinary. 

(a) Cystitis. 

(b) Pyelitis. 

C. Alimentary. 

(1) Appendicitis. 

(2) Diverticulitis. 

Q. 


14 
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II. Specific infections. 

(a) Gonorrhoeal. 

(b) Tuberculous. 

(c) Syphilitic. 

(d) Parasitic. 

SEPTIC GENITAL INFECTIONS 

Under the above heading will be included only those conditions which 
are due to infection by common pyogenic organisms, infections by certain 
specific germs being described under their respective headings. We have 
here to deal with two groups of bacteria : (1 ) Saprophytic, (anaerobic, putre- 
factive, non-pat hogenic), which give rise to putrefactive j)rocesses and which 
thrive in dead or passive tissues, and (2) pyogenic {pathogenic), which subsist 
on living tissues. Whilst the above division is admissible it must be borne 
in mind that non -pathogenic organisms have the faculty of becoming patho- 
genic and V'tce versa. The germs which arc found in putrefactive processes 
are very variable, some are bacilli, some arc cocci. The best known variety 
is the bacillus protens vulgaris. 8apr()])hytes flourish in the secretions of 
wounds, decidual debris, placental fragments, retained lochia, necrotic 
myomata, and in carcinomata. By their growth they destroy the material 
on which they feed and produce soluble chemical bodies which act as toxins. 
When such substances are retained in the body under pressure, e.g. in a 
closed sac or cavity, they become absorbed to an extent which causes a 
general febrile reaction, which subsides dirc'ctly an outlet is provided for the 
putrefactive secretions. To the clinical conditions set up by saprophytes the 
terms sapracmia, toxaemia, ot putrid intoxicxition, are applied. 

There are two specific organisms which resemble saprophytes in their 
mode of action, viz , th(' bacilli of diphtheria and tetanus ; these organisms 
do not penetrate deeply into the tissues, but produce their effects through 
the absorption of their toxins. Diphtheria of the genitalia is very rare, and 
tetanus extremely so, therefore these diseases will not receive further 
mention. 

Pyogenic bacteria also act by the liberation of toxins, but the latter are 
produced in the living tissues of the body on which the germs thrive ; the 
diseases occasioned in this way arc much more severe and more dangerous 
than those produced by the putrefactive (saprophytic) class. Pyogenic 
bacteria produce a true infection (in contradistinction to mere intoxication), 
which in its most virulent form is described as general sepsis, bactersemia, or 
septicaemia. 

The varieties of bacteria which produce a true infection are very few ; 
the commonest and the most dangerous of this class are the streptococci 
haemolytic or non-haemolytic. In the majority of cases streptococci alone 
are found ; less frequently the infection is a mixed one, consisting of a strep- 
tococcus with other bacteria. The streptococcus which is usually found in 
septic infections of the genitalia is the streptococcus haemolyticus or pyogenes. 
In 1921 Gordon ^ found that 100 per cent, of streptococci obtained by him 
from puerperal eases were of the pyogenes type. This organism varies in 
its morphology ; it may be present as short or as long chains or as a diplo- 

* Gordon. “A Serological Study of Hsemolvtic Streptococci,” Med. Jour, 1921, 
Apiil 30, p. 6S2. 
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coccus ; its virulence is in great measure dependent upon its liaemolytic 
properties. Some streptococci are truly wow-haemolytic, whilst others are 
haemolytic by mutetion, i.e. they appear to be able to display the capacity 
for haemolysis and then to withhold it and pose as non-haemolytic cocci ; 
moreover, their haemolytic faculty is quite independent of their morpho- 
logical variability. ‘"There is no doubt that haemolytic streptococci are 
found mpre frequently in conneetion with the severe type of puerperal fever 
than with the milder forms ” (Lockhart). Although the Streptococcus 
pyogcMcs is not a specific organism, local environment seems to alter its 
antigenic properties so as to produce a differentiation (obtainable by absorp- 
tion of agglutinin) between various strains such as puerperal, scmlatinal, 
erysipelatous (Eagles). In comparison with the streptococcus other germs 
play a subordinate part in the causation of puerperal sepsis. Those found 
in addition are staphylococcus aureus ^ and alhus, bacillus coh communis 
(mostly in comjiany with streptococci), the bacillus acrogenes capsulafus, the 
streptococcus faccahs (10 per cent, Gordon), and some anaerobic germs. 

As stated above, it is quite impossible to prove that any bacterium is 
capable of producing only infection or only intoxication. The gravity of 
any given case is decided by the virulence of the strain of the bacteria which 
are present and by the resisting powers of the tissues. In this sense the 
streptococcus is proved to possess the most exalted virulence, but it is also 
certain that the bacillus coli produces both intoxication and infection. 

For the growth of non-specific pathogenic germs such as sfrejitococci the 
presence of a wound, or of dead tissue or secretion, is generally essential. 
On the other hand the specific germs of such diseases as diphtheria, noma, 
tubercle, gonorrhoea, and syphilis seem to be able to colonize in the absence 
of any local lesion. 

Non-specific pyogenic organisms gain access to the genital tract through 
wounds or abrasions occasioned, in the majority of cases, during labour or 
abortion. The manifestations of septic infection therefore appear most 
commonly during the early days of the puerperium. Septic infection may 
also occur after manipulations and operations ujxm the uterus, such as 
curetting and the passage of the uterine sound , it is also seen in cas(\s of 
cancer and necrotic myomata. The condition therefore admits of classifica- 
tion into (1) puerperal septic infection and (2) non-puerperal si'ptic infection, 
and as this classification is clinically convenient it is often followed. 

The consideration of puerperal septic infection is included in obstetric 
text-books, but as a matter of practice its treatment often comes under the 
purview of the gynaecologist, and it will therefore be included here along 
with the infections which arc non-puerperal, and therefore of a purely 
gynaecological nature. 

INTOXICATION OR SAPR^SMIA 

{Synonym — Absorption Fever) 

Puerperal Saprsemia. This condition is frequent in the puerperium and 
after abortion. Retention in the uterus of placental tissue, or of mem- 
branes, or of lochial discharge provides a most suitable nidus for the growth 
of anaerobic putrefactive saprophytes. The symptoms producixl by a putre- 
factive process will be proportional in severity to the degree of absorption, 

^ In a most virulent case of puerperal septicaemia which recently came under the care of 
one of us (C. L.), the blood yielded pure cultures of staphylococcus aureus. 


14—2 
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and this will vary inversely with the efficiency of drainage : thus putrid 
tissues in the uterus will result in a higher degree of intoxication than when 
decomposing material lies in the vagina, since the discharges from the latter 
escape more freely. The effect on the puerperal uterus of a putrefactive 
process within it is that involution is delayed, the organ remains bulky and 
flabby ; being soft, it is easily lacerated during intra-uterine manipulations 
— a point to which particular attention must be drawn. The endometrium 
is thickened, sloughy, and covered with a foul-smelling discharge. Adherent 
blood-clot, membranes, or fragments of placenta, in a state of decomposition, 
may be present. To this condition the term of putrid puerperal endometritis 
has been given. Microscopically are seen, from the cavity outwards, (1) a 
thick layer of necrotic tissue composed of fibrinous material overlying 
remains of necrotic endometrium, and containing organisms (generally 
bacilli) ; (2) a wide zone of leucocytic infiltration ; (3) oedcmatous muscle 
devoid of infiltration and free from organisms. To the wide protective 
barrier of leucocytes is due the fact that the effects of puerperal sapraemia 
are frequently transient. Its influence is shown clinically in that 
after uterine exploration and indiscreet curettage, intensific.ation of the 
toxaemia is wont to follow, resulting in a rigor ; in some cases the character 
of the disease is altered and true infection (septicaemia) is set up. Such 
clinical evidence teaches the lesson that to make a sharp distinction between 
saprophytic and pyogenic bacteria is dangerous, and that in every case of 
intra-uterine sepsis the possibility of a blood-infection must not be over- 
looked. It must be admitted that there is often great difficulty in coming 
to a decision whether^ given case is one merely of intoxication or of blood- 
infection. 

Treatment. When it is established that the uterus is empty, intra- 
uterine treatment, even douching, is unnecessary, as long as the discharges 
are escaping freely. Slight cases of saprsemia seldom call for intra-uterine 
exploration. The further treatment of saprsemia will be considered with the 
treatment of uterine-sepsis in general {see pp. 218-221). 

Non-puerperal Sapraemia. Whilst sapreemia, in the majority of cases, is 
due to puerperal processes, it is liable to be met with in certain gynsecological 
conditions. Submucous myomata readily become infected. They are fre- 
quently necrotic from impairment of their blood-supply, and after men- 
struation the local conditions are especially favourable to bacterial invasion 
of the uterine cavity. These tumours themselves are prone to open up the 
communication between the cavum uteri and the vagina, and during extru- 
sion of the growth the lower pole may become strangulated and may slough. 
Whether a submucous myoma sloughs or not, depends largely upon the 
integrity of its capsule. The passage of the uterine sound, or curettage, in 
such cases may, by causing capsular abrasions, expose a necrotic myoma to 
the risk of infection. With sloughing uterine growths the degree of intoxi- 
cation depends upon the drainage, upon the size of the growth, and the 
extent to which it has sloughed. Enucleation per vaginam is the treatment 
for such cases. 

In cases of carcinoma of the cervix the canal may be so completely closed 
by the growth that the intra-uterine secretion cannot escape ; this leads to 
hydrometra, which is speedily infected by the germs which are always found 
in a necrosing cancerous gro>^h. The result is that a pyometra and signs of 
septic absorption (saprsemia) follow. 
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At the risk of repetition it must be stated that the passage of the uterine 
sound has repeatedly led to intoxication by setting up a septic endometritis. 
Caustics, such as chloride of zinc, fuming nitric acid, and strong antiseptics, 
when applied to the cavity of the uterus may produce necrosis, wlii(;h will 
lead to septic absorption, and in former days the same condition was wont to 
follow atmocausis by superheated steam. 

Finally, intoxication may occur from collections of blood in the vagina, 
uterus, Fallopian tube, and pouch of Douglas becoming infected. As a rule 
such blood-collections as occur in the genital tract are not exposed to infec- 



tion from without, but if a hsematocolpos is treated by an inadequate opening, 
the latter may close and lead to a putrid pyocolpos. 

Intoxication due to suppuration in a cellulitic exudate will be dealt with 
under the heading of pelvic cellulitis (see p. 224). 

Treatment. It will be seen that the treatment of non-puerperal saprsemia 
is mainly surgical and consists in dealing with the cause, for example, removal 
of a necrotic myoma, etc. 

Pyometra. Pyometra may occur as an acute condition, but in the 
majority of instances it is chronic. The acute form may be met with in the 
puerperium due to infection of retained lochia. We have known of two 
cases in which nearly a pint of purulent fluid had collected in pobt-partiini 
uteri which were retroflexed. The symptoms were those of saprsemia, and 


Fig. 139. Large Pyometra with 
VERY THIN Walls, in a case of 
carcinoma of the cervix. 


P^iG. 140. Senile Endometritis and 
Pyometra. Uterus removed by vaginal 
hysterectomy. Miiltipara, aged 63. 
The endometrium is replaced by granu- 
lation tissue. 
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they cleared up after evacuation of the pus and irrigation of the uterus with 
a w('jd\ aiitiseptic. In non-puerperal cases pyometra is a chronic condition, 
produced by infection of retained uterine secretion. It is usually due to 
blocking of the cervical canal and may be found in association with senile 
and tuberculous endometritis, with carcinoma situated low down in the 
body of the uterus, cicatricial contraction of the cervical canal, or cancer of 
the cervix. In some cases, on the other hand, the cervical canal is patent, the 
retention of fluid being due to loss of contractile power in the uterine wall. 
This is sometimes associated with retroflexion, when uterine drainage is still 
further impeded. On rare occasions pyometra may result from infection 
of a hiematometra. Suppurating submucous fibroids may also be accom- 



Fio. 141. Microscopic Section of the Lining of the Uterus in a case 
OF Pyometra. It consists of very vascular granulation tissue, the mucosa 
having been destroyed. 

panied by a certain amount of pus retained in the uterus. In* pyometra^ 
especially the acute form, there is a danger of infection spreading along the 
tubes to the peritoneum producing pyosalpinx and peritonitis. In one of 
our cases a peritonitic abscess had to be opened subsequent to the drainage of 
the pyometra. 

Pathology. The fluid is usually thin, ofiensive, brown or chocolate 
coloured pus, from which various organisms (including the bacillus coli) 
have been cultivated, but which may prove to be sterile. The condition of 
the uterine wall varies with the amount of the distension, i.e. with the 
quantity of retained pus ; it is often thin and soft, but the muscle may be 
little reduced in thickness. A case has been recorded by one of us in which 
the uterine wall was reduced to the thickness of parchment (Fig. 139). The 
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cavity, as a general rule, possesses a smooth surface, but when pyonietra 
has been of long standing the cavity is lined by a rough pyogenic membrane 
macroscopically resembling diffuse carcinoma, but consisting entirely of 
granulations, as seen in Figures 140 and 141. In cases of diffuse tuberculous 
endometritis, which have gone on to suppuration and pyometra, the cavity 
will be lined by the caseous masses characteristic of chronic tubercle. 

Clmical Features and Treatment. Cases associated with malignant 
growths are frequently overlooked. When present it is usually found asso- 
ciated with advanced cervical cancer, but we have known a pyometra result 
from a small corporeal carcinoma situated low down in the uterine body 
and overlying the internal os. In such cases there may be intermittent dis- 
charges of pus into the vagina even whilst residual pus is gradually accumu- 
lating m the uterine cavity. Pyometra may cause pain, fever, and rigors, 
or sweating, but these symptoms may be absent. When in cases of carcmoma 
cervicis the uterine body is felt to be soft and enlarged, the cavity should be 
explored before hysterectomy is undertaken, as the escape, during opera- 
tion, of pus from an unsuspect(‘d pyometra has led to fatal peritoneal 
infection . 

In cases of 'pyometra due to senile endometritis, the cervix should be 
dilated, the uterus cleared out and curetted, and then swabbed with pure 
carbolic acid, and drained with a strip of gauze passed through the cervix 
and changed daily , vaginal hysterectomy is indicated in cases which resist 
this treatm(;nt. When associated with a malignant growth or tubercle, 
the treatment is determined solely by the extent and operability of the 
disease. 


INFECTION OR SEPTICEMIA 

From what has already been stated it will be understood that a sharp 
clinical distinction between intoxication and blood-infection is often impos- 
sible ; indeed it would seem that the question is one of a quantitative rather 
than a qualitative difference, and it is quite certain that a putrefactive 
process may become a true septica3mia. It is nevertheless cc'rtam that the 
morbid process may be a true blood-infection from the start. Such a condi- 
tion is nearly always puerperal m origin, but as in sapraemia so in septicaemia, 
the organisms may gain entrance through abrasions caused by the passage 
of the sound or through operation-wounds. The gross local lesions which 
are associated with puerperal infection are here given in anatomical order. 

Vulva. In severe cases of puerperal infection ulcers are formed on the 
vulva ; they present a dirty greyish-green surface and are bathed in foul 
purulent discharge. They are surrounded by a zone of redness, and there 
is often marked oedema, especially of the labium minus. The most common 
situation for such septic ulcers is the posterior part of the introitus vagina'^. 
Such ulcers cause local pain and 1/enderiiess, and a ‘ burning ’ on passing 
urine. 

Vagina. Wounds extending to the vagina from a torn cervix or from 
perineal lacerations may become septic. Bruising due to prolonged labour 
may cause necrotic areas on the anterior vaginal wall, leading to sloughing 
and fistula-formation. Extensive vaginal lacreations extending into the 
ischio-rectal fossa may sometimes be discovered in cases of puerperal infec- 
tion. Such lesions require thorough drainage and frequent cleansing. In 
the case of a perineal laceration which has become septic, the stitches must 
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be reniove(], the wound laid freely open, and painted with 2 per cent, iodine- 
solution and drained with gauze. 

Cervix Uteri. Lacerations of the cervix may become infected and form 
sloughing ulcers ; such a condition is nearly always an indication that a 
similar state of sepsis exists in the uterine cavity. 

The Uterus. This is usually the primary seat of infection. The organ 
will correspond in size with the date of the puerperium, that is to say it will 
not remain bulky as is the case in putrid intoxication. Its walls are soft 
and flabby, its cavity may present nothing unusual to the naked eye, i.e. 
there is no foul clot or placental tissue present, and no sloughing is to be 
seen on the surface. 



Fig. 142. Endometrium in a Case of Puerperal SEPTici^MiA which 
ENDED FATALLY. It shows (1) a surface of irregular granulation tissue ; (2) a 
leucocytic zone containing dilated capillaries ; (3) a uterine gland with its 
epithelium partially destroyed. 

Microscopically, the changes in the wall of the uterus contrast with those 
seen in cases of sapraeinia, and the condition is called infective endoinetritis. 
The leucocytic zone which in the putrid endometritis of saprsemia is well 
formed and thick, in the case of the infective endometritis of septicaemia is 
badly formed and thin, too thin in fact to limit effectually the invading 
organisms. Consequently the latter are not only found in the endometrium, 
but by suitable staining they can be demonstrated in the oedematous muscu- 
lature of the uterus [see Fig. 143), where they are generally accompanied by 
a track of leucocytes which leads back to a weak spot in the leucocytic zone, 
thus indicating the path of invasion. In many cases there is no naked-eye 
evidence of the muscular invasion, but occasionally single or multiple 
abscesses may form in the myometrium. In rare instances whole areas of 
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muscle may become gangrenous and be thrown off in small ^gments or 
large pieces. To this condition the name of metritis desicc/ms has been 
given. ^^^€ 04 ^ ' 

The blood-vessels of the area corresponding to the point of invasion are 
found to be thrombosed. This applies to the venous sinuses at the placental 
site and also to the vessels around a tear in the cervix when such exists. The 
infection of these thrombi explains the frequency of a spreading septic 
thrombo-phlebitis in the ovarian, uterine and femoral veins. 

From the uterus, infection may extend to the pelvic cellular tissue, to the 
peritoneum, to the Fallopian tubes, and to the ovaries. 



Fig. 143. Section through the Muscular Wall of the same Uterus as 
THE PRECEDING FiGURE, showing a dilated lymphatic containing colonies of the 
Bacillus perfringenSy a non-motile, Gram-positive, anaerobe, first discovered in 
1898 by Veillon and Zuber in conditions of gangrene. 

SYMPTOMS OF INFECTION OF THE UTERUS 

Under this heading will be included the signs and symptoms of the two 
pathological conditions to which attention has already been drawn, viz. 
the putrid endometritis of sapraomia and the septic or infective endometritis 
of septicaemia. From the clinical aspect it is customary to speak of both 
conditions as uterine infection, and as experience shows that sapraemic and 
septicaemic processes are often combined, there is justification for including 
both in the common term infection provided the fact that there are two 
varieties is not overlooked. 

The onset of uterine infection generally occurs during the first four or five 
days following labour ; cases beginning later than this are probably due to 
infection subsequent to labour. 
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In mild cases the first symptom is a rise of temperature to 101°- 102° F. ; 
this is accompanied by a corresponding rapidity of the pulse-rate, frontal 
headache, and malaise. In severe cases the fever starts earlier and is quickly 
followed by a rigor and an exaggerated pulse-frequency, whilst other symp- 
toms, such as vomiting and diarrhoea, may supervene. A mild type of 
onset is more frequently associated with saprsemia, but it does not exclude 
septicaemia. 

The uterus may be abnormally large, and tender to touch, the lochia 
may be profuse, offensive, and dirty in colour ; such signs are characteristic 
of the putrid endometritis of sapraemia. On the other hand, the involution 
of the uterus may be normal, the organ may not be tender, the lochia may be 
non-offensive and not profuse, it may even be reduced in amount or absent. 
All such signs point to a blood-infection, ix. to septicaemia, whilst it is common 
experience to find cases of mixed infection in which the symptoms are so 
anomalous that a differential diagnosis cannot be made by unaided clinical 
means. It will be useful here to describe the general features of simple 
saprsemia and of simple septicaemia. 

Symptoms of Saprsemia. The main clinical manifestations are fever, 
putrefactive discharge, and sub-involution. Following infection during labour 
the temperature will rise on the third or fourth day to 100°-- 102° F. There 
is a sense of chill, but as a rule no actual rigor . The pulse-rate is accelerated 
in pro])ortion to the rise of temperature. The patient does not appear to be 
seriously ill. The uterus is larger than it should be and may be tender. The 
lochia are foul and profuse, the vulval pad is widely stained by the blood - 
])igments whic'h have escaped into the serum from the broken-down red discs. 
The illness soon subsides after the employment of suitable treatment, but if 
untreated generalized infection may result. 

Symptoms of Septicaemia. The onset is generally acute and occurs during 
the first three days of the puerperium. An initial rigor is tluj rule with the 
temperature rising higher day by day. During a rigor the temperature may 
mount to 105° 106°-i()7° F. In general the temperature is remittent in 
type, it does not drop to normal, but suffers remissions of two or three 
degrees daily. / The pulse-rate is invariably rapid, the rapidity being dis- 
proportionate to the temperature ; the volume is small, and the tension is 
Jowered in severe cases. A persistent pulse-rate of over 120 is of grave 
import. The uterus is neither unduly large nor tender. The lochia are 
scanty or absent, the milk is suppressed. Puerperal ulcers may be found on 
the vulva. Cutaneous rashes may appear, and the skin assume a lemon- 
yellow colour. Later the tongue is furred and sordes appear on the lips. 
Diarrhoea may supervene as a late symptom. Sleeplessness may be marked ; 
synovial effusions may appear in various joints. There is a marked leucocy- 
tosis, and an increase in the polymorphonuclear leucocytes with a diminution 
of eosinophile corpuscles. 

The positive diagnosis of septicaemia consists in finding the organisms in 
the blood, but a negative result is not conclusive since the germs in circula- 
tion may be few and their presence intermittent. The most likely time to 
demonstrate their existence m the blood is just after a rigor. 

TREATMENT OF XJTERINE INFECTION 

The consideration of this subject involves details of prophylaxis for 
which a manual of obstetrics must be consulted. After the diagnosis of 
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uterine infection has been made by the exclusion of all other causes of 
pyrexia, treatment must be begun without waiting to differentiate between 
saprsemia and septicaemia. The means adopted will vary with the severity 
of the symptoms. 

If the symptoms are mild, vaginal douching and the administration of 
ergot and aperients is all that is necessary, the patient being put in the Fowler’s 
position {see p. 779) as an aid to drainage. If the symptoms do not subside 
in a day or two, disinfection of the uterine cavity must be undertaken. This, 
if done thoroughly, involves an exploration under an anaesthetic and must 
be carried out with rigid aseptic precautions. A swab of the intra-uterine 
secretion for bacteriological examination should first be taken in the manner 
described below. 

When the infective process is of high virulence, as indicated by the 
height of the fever or the occurrence of rigors, the detachment of adherent 
pieces of infected placenta or membrane is not unattended with danger ; 
fresh blood- and lymph-channels outside the protective zone of leucocytic 
infiltration may be laid open, and through them a large dose of toxic material 
may be rapidly absorbed ; or actively growing bacteria may make their 
way into the circulation, resulting in generalization of a hitherto localized 
infection. This danger, however, is one which must be faced, due care being 
taken by suitable technique to limit the risk as far as may be possible. 

The operahon of clearing out the uterus when it contains the infected 
placental remains is, therefore, one which calls for special care and some 
skill ; unless the circumstances allow of its being carried out thoroughly, 
and with adequate surgical precautions, it should not be undertaken at all ; 
for an incomplete attempt is certain to aggravate the condition and may 
convert a mild case into one of great severity. 

The patient should be anaesthetized, the vulva shaved and disinfected, 
and th(^ vagina cleansed as far as may be. Before anything is passed into 
the cavity of the uterus, a specimen of the uterine secretion should be 
obtained for bacteriological examination, partly for diagnostic purposes, 
and partl 3 ||jb^, allow a vaccine to be prepared later if called for. Great care 
should exercised m getting the uterine secretion free from vaginal or 
cervical contamination. To effect this a small sterile glass-tube should be 
passed through the cervix, and along this the swab may be pushed up to the 
fundus, and secretion thus got from the upper part of the uterus, l^ittle or 
no artificial dilatation of the cervix is required as a rule, for during the first 
week of the puerperium the index finger can be introduced through the 
internal os with care. Laceration of the cervical tissues should be carefully 
avoided. The entire cavity should then be explored with the finger ; adherent 
pieces of tissue are, as a rule, readily recognizable and are most commonly 
met with at the part which corresponds with the placental implantation-site. 
This part of the uterine wall always feels rough and irregular to the finger, 
even when there is nothing retained, and the student must not be deceived 
by this , the remainder of the uterine wall should feel smooth and uniform 
to the touch, if free from retained tissues. 

An attempt should then be made to detach the retained piece of tissue 
with the finger ; the gloved finger forms a very blunt instrument, and will 
only detach the tissue in the plane of natural separation. If it is morbidly 
adherent, the finger will not suffice, and it should then be seized with a pair 
of ovum-forceps and gently twisted off. The so-called ‘ blunt ’ curette will 
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not suffice to do more than the gloved finger can do. The remainder of the 
uterine wall should not be scraped ; and the operation is completed by 
thoroughly douching the uterus with a mild antiseptic, such as Tr. iodi. 
1 drachm to water 1 pint, or by douching with hypertonic saline solution 
(salt 4 drachms to water 1 pint). Finally, 1 c.c. of pituitrin is injected and 
the uterus grasped bimanually between the fingers of the two hands and 
massaged until it responds by contracting ; this will squeeze out blood 
and arrest the oozing, which is always free ; the uterine walls may then 
be swabbed with pure tincture of iodine. 

If no retained tissues are found in the uterus, the walls should simply be 
swabbed with tincture of iodine and nothing further done. 

Curetting in uterine sepsis is definitely to be condemned. The tissues of 
the uterine wall are so softened in septic inflammation, that the curette may 
detach strips of a much greater thickness than when the tissues are not 
inflamed ; therefore the protective zone of leucocytes may be actually 
removed and a fresh raw surface laid bare through which infective material 
will rapidly be absorbed. Further, there is nothing to be gained by scraping 
where foreign tissues are not encountered ; the superficial necrotic changes 
which always attend a septic endometritis are not the chief source of danger, 
for the open cervix allows of the ready escape of the discharges which these 
changes produce. 

A rigor may occur at any time within twelve hours after intra-uterine 
manipulation. This occurrence does not necessarily indicate generalization 
of the infection, it may be due to the rapid absorption of a large dose of toxins 
at the operation-site. These toxins will, however, be quickly excreted if their 
production in the uterus has been arrested, and the recovery of the patient 
will not be retarded by the rigor. 

The injection of glycerine into the uterine cavity has of late been advo- 
cated. It is thought that the hygroscopic action of the glycerine produces a 
flow of germ-laden lymph towards the uterine cavity and so aids drainage 
from the infected uterine walls. The patient is kept propped up in the 
sitting position als 9 ^to promote drainage, and hot vaginal douches are 
serviceable in exciting uterine contractions. 

In cases where there is ‘ potential ’ infection, i,e. where instrumental 
manipulative interference has been employed in effecting delivery, a pro- 
phylactic dose of 20 c.c. of antistreptococcic serum may be given. Serum 
is now to be regarded as a preventive, but not as a cure, for sepsis. The details 
of general treatment include the employment of subcutaneous infusion of 
saline solution, which promotes leucocytosis and stimulates the skin and 
kidneys, thereby aiding the elimination of toxins. Efforts have been made 
in cases with a positive blood-culture, to sterilize the blood by intravenous 
injection of mercurochrome, perchloride of mercury, acriflavin, eusol, and 
other antiseptics. Dudgeon, who has injected perchloride of mercury in 
330 cases and mercurochrome in 150 cases of acute bacterial infections, 
advocates the use of these antiseptics in the early stages of the infective 
process. He gives 5 c.c. of a 1-1250 solution of perchloride of mercury 
(1-16 gr.) in saline and repeats the injection in twelve to twenty-four hours if 
necessary, and he says that if four injections given over a period of three 
days fails to produce improvement it is useless to continue this treatment. He 
also uses mercurochrome in saline solution in strengths of 1-200, 500 and 760. 
Ten c.cm. of 1-200 mercurochrome should be the maximum initial dose. If 
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used stronger than this, blood, albumen and casts appear in the urine. It is 
too early to judge of the results of these heroic measures. 

Direct blood-transfusion has been employed fairly extensively in America. 
Polak reports that the beneficial effects last for three or four days only, so 
that it is necessary to repeat the transfusion on the fourth day. The amount 
of blood he found to be most effective was from 250-300 c.c. and the trans- 
fusion is carried out under the influence of scopolamin and morphia. In the 
transfusion of citrated blood severe pyrexial reaction may occur. This has 
led to the use of defibrinated blood, a simple method the employment of 
which^has been devised by Platt, ^ who uses 500 c.c. of blood, which is defi- 
brinated by placing a bent glass rod in the receiver and rotating the latter 
during collection. Colebrook and Storer ^ speak favourably of immune 
transfusion, the donor’s blood being immunised before collection. 

It has been claimed that in the presence of haemolytic streptococci the 
bactericidal power of the leucocytes and of the blood as a whole can be in- 
creased by intravenous injections of novarsenobillon (0*6 gramme in 10 c.c. 
of sterilized distilled water). This solution should be used quite fresh, and 
it can be repeated in two or three days if necessary. Luker advocates the 
use of bichloride of quinine for the purpose of raising the bactericidal power 
of the blood. 

For fuller details of puerperal uterine infection the student should 
consult a text-book on obstetrics. 

RETAINED PRODUCTS AND SUB-INVOLUTION 

{Svb-acute Endometritis) 

This condition is a sequel of a confinement or of an abortion, in which 
infection plays an undoubted part. The clinical features are largely modified 
by the presence or absence of retained tissues in the uterus. It is certain 
that pieces of the ovum may remain in the uterus for weeks without becom- 
ing putrid ; and if infection is present it may be of so mild a type that its 
presence is clinically overlooked. The main symptom then is haemorrhage 
of irregular type, usually more or less continuous but varying in quantity. 
The patient soon becomes anaemic, and even when obviously ill, her condi- 
tion may be attributed to loss of blood alone. A little fever is usually found, 
however, and there is little doubt that infection of a low degree of virulence 
forms an important element in the case. Such cases are easily cured by 
removing the retained piece of tissue with the precautions set forth in the 
preceding section. 

In many cases of this variety, however, nothing has been retained in the 
uterus, and haemorrhage is not then a prominent symptom. Such patients 
complain of the persistence of a blood-stained discharge since the miscar- 
riage, of internal pain and backache aggravated by exertion, and of a more or 
less general feeling of illness. Women of the hospital-class usually do not 
consider themselves sufficiently ill to lie up, but come to the out-patient 
department for relief. 

On examination it will be found that the cervix is closed, the uterine 
body definitely, although not greatly, enlarged ; in a considerable propor- 

^ Robert Platt, Lancet^ January 23rd, 1926. 

* Colebrook, L., Storer, E. J., Lancetf 1923, ii., 1341, also Brit. Jl. Exp. Patk.^ 1924, 
V., 47. 



222 


GYNECOLOGY 


tion of cases the adnexa on one side or on both will be found thickened, 
tender, and sometimes prolapsed into the pouch of Douglas. Often the 
uterus is retroverted, but by no means invariably. Speculum-examination 
shows a muco-piirulent discharge issuing from the cervix, which may be 
covered with an unusually bright red erosion ; the vaginal walls are also 
often deeply reddened, although seldom tender. During the first few weeks 
after the miscarriage careful observation of such cases will often show a 
slight, irregular pyrexia. 

Such cases as these were formerly designated ‘ sub-involution,’ and it is 
possible that an arrest of the normal process of puerperal involution is a 
factor in causing the uterine enlargement in some cases (lyide infra). A cer- 
tain number of cases of this type probably pass gradually into the state 



Fig. 144. Hcraping from the Uterus in a Case of Sub-involution. 

A fragment of decidual tissue is seen upon the surface of the endometrium. 

known as ‘ chronic metritis,’ which is described on page 373. In others, the 
tubal and ovarian infection progresses, and its importance from a clinical 
point of view comes to overshadow completely the uterine infection from 
which it originally arose. In considering chronic tubal infection the pro- 
bability that a chronic septic endometritis accompanies it must not be 
overlooked . 

The treatment consists in curetting the uterus, and this operation may 
have to be repeated before a satisfactory result is obtained. Tfie presence of 
a certain amount of thickening and tenderness of the adnexa does not contra- 
indicate this operation. A mild tubal infection may subside after the infec- 
tive focus in the uterus from which it arose has been destroyed. If the 
adnexal inflammation is advanced, and there is suspicion of the presence of 
pus, curetting is contra-indicated. 

Sub-involution. Following upon a confinement or a miscarriage an 
enlarged condition of the uterus is often met with, to which the name of 
sub-involution is usually applied. / This name connotes the view that the 
enlargement is due to an arrest of me normal process of puerperal involution 
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before the uterus has been reduced to approximately its proper size,! To 
such a change the name of sub-involution is, of course, strictly applicable. 
The enlargement thus produced may become permanent, and may be asso- 
ciated with severe bleeding and other symptoms. At this stage the condi- 
tion is classed for clinical purposes as one of the varieties of chrome meiriiis, 
and its- causation and histology will be fully discussed in connection with 
that condition (see p. 373). 

We are dealing here, however, with recent crises of sub-involution, which 
present quite a different clinical picture. Certain conditions must be recog- 
nized as predisposing causes of arrested involution, cjj. age and fertility. 

Age. It has b(‘en already pointed out that the relative proportion of 
muscle and fibrous tissue to the uterus vanes with tJie ag(‘ of the subject 
Before puberty the proportion is muscle 2, fibrous tissue 3 , after puberty 
it becomes muscle 3, fibrous tissue 2 ; after the nuuiopause the proportion 
again becomes muscle 2, fibrous tissue 3, or the amount of muscl(‘ may b(' 
(‘ven less than that. The greater the proportion of fibrous tissue in th(‘ uterus 
the more does the process of involution tend to become incomjilete. 

Fertility. Each succeeding pregnancy results in the dejiosition of an 
excess of clast ic- tissue in the uterus, with a loss m the relative proportion of 
muscl(‘ (see p 377). Accordingly a slight and permanent enlargement of the 
uterus occurs in all women who have had scweral children. 

In the great majority of cases ol sub-involution which come urnhu* 
observation, arrest of the jirocess of involution is not the only pathological 
factor. It is probable that infection and retained tissues are the commonest- 
causes of arrested involution. Another frequent concomitant condition is 
retroversion, which is directly attributable, partly to the undue size and 
weight of the uterus, partly to the general relaxation of the uterine supports 
which results from pregnancy. 

The symptoms of sub- involution bear a general resemblance to those of 
suliacute endometritis The more pronounced is the element of infection the 
more severe are the symptoms, and when a piece of infected tissue remains 
in the uterus, irregular fever and severe haemorrhage may occur, as described 
m connection with septic endometritis. In cases accompanied by only a mild 
infection the mam symptoms are menorrhagia and leucorrhma, with pain 
especially marked when the uterus is also retro verted . 

The diagnosis is usually simple, for bimanual examination is easy m 
women recently confined and the enlargement of the uterus can be readily 
detected, and its position, forward or backward, readily made out. It may 
be very tender to palpation if a definite uterine infection is present. It is by 
no means always easy to determine whether any retained tissue is present 
without exploring the uterine cavity ; if the internal os remains patulous, 
the presence of a piece of tissue of considerable size may be foretold. A small 
fragment does not interfere with the closure of the internal os. 

The treatment consists in the first place in exploring and curetting the 
uterus. If no retained tissues are found and the condition is of long standing, 
this operation may fail, and the case then becomes clinically identical with 
the group of chronic metritis. 

SENILE ENDOMETRITIS 

This is a form of true endometritis which occurs in elderly women who 
have passed the menopause, and it is not usually met with until several 
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years after this event. By this time the changes in the endometrium asso- 
ciated with post-climacteric atrophy (see p. 360) are pronounced, and they, 
no doubt, form a predisposing cause of infection. The special liability of the 
vagina to infection at this time is marked, and it is highly probable that the 
vagina is frequently the primary source of the infection which ultimately 
leads to senile endometritis. The two conditions senile vaginitis and senile 
endometritis are accordingly usually associated. The sym/ptow,s met with 
are haemorrhage, which is never severe, and discharge, which is purulent and 
sometimes offensive. The endometrium shows true inflammatory changes, 
i.e. foci of suppuration are present and plasma-cells are found in abundance 
in the altered stroma, whilst such gland-tubules as remain show cystic change 
and desquamation of their epithelium. The surface-epithelium is likewise 
destroyed. The uterus is usually small and its walls are thin and atrophied. 
From suppuration and destruction of the mucosa two results may ensue : 
(1) stenosis of the cervix ; (2) pyometra. 

Stenosis results from fusion of the partly denuded lips of the os or walls 
of the cervix ; it leads to the retention of secretion which, in the presence of 
infection, becomes purulent and often highly offensive (pyometra). As a 
sequela of senile endometritis 'pyometra is rare, but it occurs in some instances 
independently of stenosis of the cervix (see Fig. 140, p. 213). 

The differential diagnosis of senile endometritis from carcinoma of the 
uterine body, a disease prone to occur about the same period of life, is dis- 
cussed on page 493. 

The treatment consists, in the first place, in curetting and thorough disin- 
fection of the uterine cavity with peroxide of hydrogen (4 vols.) ; after the 
operation has been recovered from, application of a strong antiseptic fluid 
such as pure carbolic acid or iodized phenol should be made to the walls of 
the uterus once or twice a week, or relapse will probably occur. “If a cure 
cannot be effected by these means, the uterus should be removed by the 
vaginal route (vaginal hysterectomy, see Figs. 480-488, pp. 708-714). 

PELVIC CELLULITIS 

(Synonyms — Parametritis, Peri-uterine Phlegmon, Lymphangitis) 

This condition is one of the most important local lesions resulting from 
puerperal infection. As a complication of the puerperium it is an acute 
infective disease resulting from lacerations of the cervix, lower uterine seg- 
ment, or vagina. If such lesions become infected a primary lymphangitis is 
set up in the adjacent cellular tissues, and to this the name of ‘ parametritis ’ 
was applied by Virchow, Matthews Duncan, and others. 

Primary acute cellulitis also occurs in the pelvis apart from obstetric 
injuries. Surgical operations on the cervix, with faulty antiseptic technique, 
or those undertaken for the removal of infected necrotic fibroids, may lead 
to cellulitis. Occasionally it may be set up by a spread of lymphangitis 
from a rectal ulcer, which produces a phlegmon in the perirectal connective 
tissue, and it is not an uncommon accompaniment of extensive cancer of the 
cervix. 

It is to this primary form of pelvic cellulitis that this section chiefly 
applies, but it must be borne in mind that pelvic cellulitis may also occur in 
varying degrees of intensity as a sequence of pelvic peritonitis, and as an 
accompaniment to salpingo-oophoritis ; in such cases the cellulitis is a 
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secondary condition, and, clinically speaking, it is also of secondary import- 
ance, the disease which has caused the cellulitis being the predominant and 
primary factor. 

Anatomy. For a description of the distribution of the cellular tissue and 
lymphatics of the pelvis, reference should be made to pag(\s 8 and 03. 
(without a clear understanding of the anatomical distribution of the cellular 
tissue it is impossible to obtain an intelligent ap})reciation of this disease. |f 

The following anatomical points will bear repetition : 

(1) The cellular-tissue not only surrounds the blood-vessels, but it forms 
their sheaths, hence cellulitis starting in the pelvis may spread via the peri- 
vascular lymphatics to those r(‘gions outside the pidvis wh(‘nce the large 
blood-vessels arise. 

(2) The cellular tissue of the pelvis is continuous with that of the rest of 
the body, therefore a cellulitis of p(‘lvic origin may sj)read by lynijhatic- 
continuity into other areas adjacent to the ]>elvis. 

(3) The cellular tissue lies immediately underneath the peritoneum, 
therefore an acute primary cellulitis necessarily sets up a si'coiulary peri- 
tonitis, and a primary peritonitis will secondarily implicate the subjaeiait 
cellular tissue. 

(4) The cellular tissue is related to the ureter in the same way as it is to 
the blood -vess(‘ls, hence c-(‘llulitis may track up along this duct to the 
kidney-region, just as it may course along the large vessels to rc'aeh the front 
of the thigh and the buttock. 

(5) The cellular-tissue completely invests the supra-vaginal cervix whilst 
it is practically non-existent where the jieritoneum covers the body of the 
uterus, therefore primary cellulitis is liable to occur when a cervical injury 
becomes infected, but it is unlikely to be caused by primary direct infection 
from lesions confined to the corpus uleri. 

(0) The cellular tissue, which lies between the vaginal roof and the peri- 
toneum, ordinarily measures one-third of an inch in th ickness. I ri pregnancy, 
this IS enormously increasial ; for instance at full term the broad ligaments 
lie above the pelvic brim, and the iieritoneum does not dij) into the lateral 
parts of the pelvis at all. This increase in the size of the pelvic cellular 
space during pregnancy can be realized when it is reinember(*(l that it will 
accommodate a jilacenta which escajies into it through a rupture in the 
lower uterine segment, and also that it is j)ossibl(‘ to perform Ciesarean 
section through this interval without opening up thti peritoneal cavity. 
This extensive increase of connectiv(‘-tissue in the pregnant stat(‘ is of the 
greatest clinical importance. 

Etiology. The commonest infecting agent is the streptococcus pyogenes, 
which may be associated with staphylococci, with gonococci, or with the 
colon bacillus, or it may be obtained in pure culture. Gonococci alone do 
not produce acute primary cellulitis. 

A jjredzsposing cuuse is to be found in a lessened resistance of the tissues 
due to bruising during delivery or operation. The commonest point of 
entry of organisms is through lacerations of the cervix and upper part of the 
vagina, produced, as a rule, by instrumental delivery or by version, but 
occasionally also during spontaneous labour. When infection follows abor- 
tion, primary acute cellulitis is not likely to occur, because there is less risk 
of cervical and vaginal laceration, and because the amount of cellular tissue 
is far less than that present at term. Abdominal operations which involve 
G. 15 
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extensive dissection deep in the pelvis, especially when performed for carci- 
noma, are liable to set up acute cellulitis, and, as already mentioned, vaginal 
operations necessitating dilatation of the cervix for septic in tra -uterine 
growths may likewise be followed by the same form of local pelvic inflam- 
mation. 

Tn comparison with pelvic peritonitis primary pelvic celluliHs is a very 
rare affection. 

Pathology. Following the entrance of organisms into the lymphatic 
vessels, the tissues beconu* hypersemic and infiltrated with blood (see PI. XII) 
and leucocytes. This stage is rapidly succeeded by the outpouring of a 
sero-fibrinous exudation, and by (jedema of the infected area. The swelling 
thus formed is at first soft, but it very soon becomes stiff and indurated, due 
to clotting of blood in the tissues, to thrombosis in the veins, and to coagula- 
tion of lymph. Later on it acquires a hardness which is almost equal to that 
of cartilage. The fibrinous exudation is first felt m the bas(‘ of the broad 
ligament adja(‘ent to a septic cervical or vaginal laceration, wher(‘ it may 
form a very extensive unilateral mass. When extension occurs, the exudati' 
usually spreads towards the antero-lateral pelvic walls, and can be felt as 
an indurated mass anteriorly above Poupart’s ligament, and latiually in th(‘ 
iliac fossa.. Backward extension along the utero-saeral fold to th(‘ pararcadal 
connective-tissue also occurs, and, as already stated, it may lollow the track 
of the ureter to the loin (.s*cc Fig 145), ami the coiirsi' of the blood -v(\ssels 
through the great sacrosciatic notch, through th(‘ crural canal, and 
through the obturator foramen. Finally the ('xudation may sprtaid from the 
camni Retzii ujiwards along the course of the oblit(‘ra.t(‘d hyjiogastric vessels 
and the urachus towards tin* umbilicus. An extra-]>elvic extimsion of this 
character is known as remote parametritis. Not infrecpiently su])|)uration 
occurs 111 these extensions {see Fig. 116). 

The inflammatory exudation may undergo comphde absorption and 
eventually disajipear altog(‘th(‘r, leaving no evidimc'e of damag(‘ to the 
tissues In the most severe cases suppuration occurs, resulting in a pelvic 
abscess. Usually there is a single abscess-cavity, but there may be miilti])l(' 
foci of siqipuration (^>*ce Pelvic Abscess, p. 235). In the acute form of primary 
pelvic cellulitis, thrombo-phhdiitis may occur in the veins of the thigh leading 
to pJilegmasia alba dolevs. 

Chrome pelvic eelluktis is never a sequel of the acute primary disease 
which has just been considered It is found as a complication of peritonitis 
and salpmgo-oophoritis, and it sometimes happens that an infected tube and 
ovary may be so surrounded by cellulitic exudation that the primary lesion 
cannot clinically be made out until the induration in the connectiv(‘-tissue 
subsides. Opinions differ as to whether this secondary cellulitis persists ; 
soiiK' authorities say that it does do so, and that fibrous tissue is formed 
whi(di jiroduces puckering and contraction of the overlying peritoneum ; 
others deny the existence of chronic pelvdc cellulitis altogether. Some 
writers draw attention to a chronic form of pelvic cellulitis which is found 
beneath the pouch of Douglas and which is thought to arise from an infection 
through the rectal wall. It seldom produces a large exudation, but small 
hard masses, accompanied by thickening of the folds of Douglas’s pouch , it 
leads to much scarring and contraction of the pouch of Douglas, and is spoken 
of as paramMfitis chronica atrophicans and also as parametritis nodosa pos- 
terior. According to Robert Meyer, processes of epithelium sometimes grow 
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down into the indurated cellular tissue and form pseudo-gland tubules, thus 
giving rise to an adeno-myoma of the recto-genital space {see p. 442). This 
type of cellulitis rarely leads to suppuration.^ 

Symptoms. Towards the end of the second week of the puerperiuin the 
patient has a rigor with a rise of temperature and acceleration of pulse. 
Pain is not a characteristic symptom ; when present it is an indication that 
the peritoneum is also involved. Th(‘ skin becomes harsh, dry, and desqua- 
mating. When suppuration occurs there is progressive emaciation, and the 
skin takes on a characteristic earthy sallowness. Anorexia, constipation, 
dysuria, mental depression, and irritability of temperament are symptoms 
which may be expected. When extension occurs along the cudlular tissues 
overlying the ilio-psoas muscle, the patient lies with the leg of the affected 
side drawn up in order to relax this muscle. If allowed to get up before 
resolution has occurred, she will limp, and attempts at walking will cause 
pam. This may lead to the discovery of an exudation which had not been 
suspected, in a case in winch the g(meral symptoms were those of a mild form 
of infection. 

Physical Signs. When an examination is made, the vagina will be found 
to be hot and tender, with distinct pulsation of the large V(‘ssels in the latiral 
fornices. A tear may be discovered m the vaginal wall or, more often, in 
the cervix. In the early stages of acuti' pidvic cellulitis, when tlu^ (‘xudate 
is serous and the tissues ar{‘ (edematous, a slight feeling of nssistance on tht‘ 
affected side is all that can b(' f(*lt. After a lajise of several days the exuda- 
ti(jn becomes fibrinous and is then palpable as a hard, unyielding, tendcT 
mass ari>und the cervix and upjHU ])art of th(‘ vagina. Tlu* mass sprivids 
out into the base of the broa,d ligament and causes fixation of tlu' c(‘rvix and 
de])ression of the lateral fornix. The mass may be large enough slightly to 
disj)lace th(^ uterus laterally, but (hllingworth has statnd that ‘'an exag 
gerated importanc(‘ has b(*en attached to latc^ral dis[)la(*(‘ment ol th(‘ uterus 
as a distinctive sign of pelvic cellulitis , it occurs but rarely, Jind is of little 
diagnostic value.'’ A ])oint of importance is, that whilst, the (‘xudate spr(‘ads 
all around the c(‘rvix in the form of a thi(‘k, tend(T, indurated collar, it does 
not, as a rule, (‘xtiuid tar into the o])posite liroad ligament, herna* a pelviC! 
cellulitic swelling is mainly unilatemL 

A very extensive exudation will vary in its ])hysi(*al signs aceording to 
the course taken m its unilatiTal extension. Most fr(*quent of all is to find 
(1) that it takes the form of a broad, hard band which runs above the inner 
portion of Poupart’s ligament , (2) more rarely th(' hardness is felt above 
the pubes, whence it ascends upwards in the midline towards the umbilicus ; 
(3) sometimes the exudate occ'.upies the iliac fossa and (?an be felt at the levid 
of the anterior iliac spine, and above that point it appears again m the loin, 
where, when suppuration occnirs, a swelling of considerable size may be found 
(see Figs. 145 and 146) ; (4) in some cases th(‘ exudation may be felt in the 
utero-sacral fold and around the rectum, where on rectal examination it 
appears as a hard, indurated, semicircular or hors(‘shoe-shaped mass invest- 
ing the front and lateral aspects of the bowel. ITnder such conditions the 
pouch of Douglas is empty unless peritonitis is also prestnt. The iliac fossae 
and the renal region should be carefully examined, as extensions to these 
parts may occur (remote parametritis, see Fig. 145). 

^ It is quite possible, too, that this form of cellulitis may be set up by tht‘ burrowing of 
endometrial grafts through the peritoneum. 


15—2 



228 


GYNECOLOGY 


When suppuration does not occur the exudation gradually becomes 
absorbed until no trace of it can be found. 

Cellulitic Pelvic Abscess. Suppuration is not uncommon in acute pelvic 
cellulitis. The presence of pus is indicated by oedema and pitting of the 
skin, by finding a soft spot in the area of induration, and later by definite 
fluctuation. As, in the majority of cases, the exudation occupies the cellular 
space of the anterior part of the pelvis, the abscess formed will point extern- 
ally, and generally over the inner half of Poupart’s ligament, more rarely 
over the outer half. As previously stated, a perinephric abscess may be 
formed which will point in the loin. Exceptionally, an abscess will point in 
Scarpa’s space or in the gluteal region. A point of importance for the 
student to note is that only very exceptionally does a cellulitic abscess burst 
into the bladder, vagina, or r(‘(‘tum. The usiml time for an abscess to point 
is from the seventh to the twcdfth we(:‘k after delivery (Cullingworth). 



Fig. 145. Swellincj in JItcjht Loin caused by Remote Parametritis. 

The abscess in tln^ loin appeared ten months after confinement. The cervix 
had been badly torn and had sloughed off completely. 

Diagnosis. One of the earliest signs of cellulitis is fixity of the cervix, 
accompanied by a tender unilateral swelling. Later on the swelling spreads 
laterally and becomes harder ; it may obliterate the vaginal fornix, and 
eventually become evident above Poupart’s ligament. If the exudate widely 
opens up the folds of the broad ligament, the whole uterus will be fixed, and 
in this case, pushed sonu'what towards the opposite side (see Fig. 147). 
When the cellulitis has tak(*n a backward direction, its presence is best made 
out by rectal examination, when the horseshoe-band of induration investing 
the bowel, and continuous with an induration in the utero-sacral ligament, 
will be easily felt. 

There are two conditions wliich simulate the rarer form of cellulitis 
which fills up the whole of the mesometrium. (1) Hsematoma, produced by 
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intraligamentary rupture of an ectopic gestation, or l)y a nijitured varicose 
vein ; (2) a broad ligament fibroid. The confusion is chiefly one of physical 
signs ; the clinical history, if carefully gone into, will greatly assist the 
diagnosis. In the case of pelvic cellulitis there will be a history of puerperal 
pyrexia or of post-operative fever ; with a haunatoma the history will be 
that of a sudden pam, faintness, and an attack of vomiting ; pyrexia will 
have been slight and transient, unless the blood-effusion had supjnirated. 
/Vs regards a fibroid, Figure 147 shows how, during resolut ion of a (!elhilitis, a 
lump may be felt resembling an mtra-ligamentary uterine growth ; but 
again there will be the history of recimt delivery to aid th<‘ diagnosis of 



t'lG. 146. JIemote I’arametritis. Scheme of case seen in Figure 145, sliow- 
ing a drainage tube which was passed through the whole length of the sup- 
purating tract. 

cellulitis, whilst in the case of a tumour, no such history is obtainable unless 
it became infected. 

Differentiation between pelvic ])eritonitis and pelvic cellulitis will be 
deferred until the latter condition is described (pp. 23G). 

Prognosis. Under favourable conditions the exudation cornph'tely sub- 
sides, recovery is complete, and the attack of cellulitis leaves no barrier to 
future pregnancy. When suppuration occurs, if the pus pointing externally 
is evacuated, recovery is rapid. When the pus extends to parts distant from 
the uterus, or burrows posteriorly, recovery may be prolonged for several 
months. In the case illustrated in Figure 14G the illness had lasted for 
ten months before the abscess appeared in the loin. Afte^r the whole track 
had been drained the sinus quickly closed and the patient soon recovered. 

Treatment. Rigid asepsis in midwifery and in surgical manipulations 
would prevent the occurrence of acute primary pelvic cellulitis. When the 
disease is established, treatment consists of prolonged rest in bed, the giving 
of saline aperients, the application of fomentations to the lower abdomen, 
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the vise of hot vaginal douches and electric-light baths. Injection of warm 
virihoiK'd milk into the muscles below the iliac crest lias bemi employed by 
Sell mit t and ( Jellhorn with the object of increasing tin' number of I(vuco(*ytes 
and <*aiising absorfition of the exudation. It is said that tin' Ix'st r(‘sults an* 
obtained in mixed inh'ctions following gonorrlKoa. 

Polak riH-ommends that diatlnuniy and the ultra-violet rays be (inployed 
in addition to intra-imiscular injections of 5 c.c. of milk every other day. 
The value of glycerine tampons as an aid to absorption is a matter of doubt. 
Se])tie wounds of tin' vaginal vault and of the cervix must receive suitable 
treatment. When jius forms, the abscess must be opened without delay, 
and a drainagedulx' inst'rted. In cases where prolonged flexion of the \ high 
has ri'siilted from an exudation under the ilio-psoas muscle care must tx' 
taken to avoid contracture of the knee-joint, by placing the limb on a double- 



Fig. 147. A Parametric Kxcdation in the Uight lOmAi) Ligament, 
yielding clinical signs similar to a fibroid of the nterus (after Winter and Huge). 

inclined splint, which should be taken down daily for passive movements 
and :massag(‘. 

PELVIC PERITONITIS 

(Perintetrilis) 

Although pelvic peritonitis is an infective process, its function is protec- 
tive and life-saving, but when the excitant is too virulent the resultant 
peritonitis may be destructive to tissues and dangerous to lihn 

Etiology. Pelvic peritonitis is the result of some pre-existing intra- 
pelvic disease ; the symptoms it produces are often the first indication of 
tin' ])res('nce of such disease, hence arose the idea that pelvic peritonitis was 
a primary idiopathic inflammation. This view is now known to be erroneous, 
Tlu' (‘oinmoiK'st cause of pelvic peritonitis is an ascending infection of 
the geuit.‘d tract which has reached the Fallopian tube {see PL XI, p. 258). 
The eummonest sources of infection are therefore puerperal sepsis and 
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gonorrlioja, whilst tubercle comes third in etiological importance. The 
morbid anatomy of inflammatory affections of tlie Fallopian tubes and of 
the ovaries will be described m detail in a later section {see p. 548), but- 
(jcrtam points must, here be refiTri'd to in order to naifh'r an account of pelvic 
p(Titonitis intelligible 

Salpuigitis. Pelvic peritonitis in the female usually aris(‘s as a compli- 
cation of salpingitis. By means of the Fallopian tube th(‘ [XTitorunim is 
})lace(l in direct continuity with the mucous lining of the uterus and of th(‘ 
vagina , thus extension of an mfectivi^ process in the uterus to the jxti- 
toneum is what must be regarded as likely, if not imwitable. Once a tube is 
infecb^d, the lumen, at its uterine end, is s])eedily closed by turgescenci' of 
the mucous membrane, and infect iv(' secretions find their way througli the 
more patent abdominal ostium as their only mode of egress. Hence pelvic 
peiitonitis is a constant seepn*! to saijiingitis. When th(‘ abdominal ostium is 
closed th(‘ mi(‘cded si'cretion, which becomes ]>ent up, causes an extension of 
the inflammatory ])roc(\ss through the walls of the tulie to its j)(‘ritoneal coat, 
thus givnng risi' to j)e) isal pittgifis and adliesions. With retention of ])us in 
Hie tub«‘. the tendency is to repeated fresh attacks of jientonitis, the spread 
of inflammation (‘xtimding ov(t th(‘ neighbouring piTitoneum on (‘a,c*h occa- 
sion. The pus may also find its way through the tube, and jiroduce a peri- 
tubal abscess m the way ex[)lamed on page 55 1. From close j)roximity with 
the ovary, the abdominal ostium freipuuitly adheres closely to tin* surfa(‘{‘ of 
t his gland, but, apart from this chang(‘, jiatimt tubes may cause pen-oophoi itis 
and. 111 many cases, also infection of the (Jraafian follicles, leading to ovarian 
al)sc(\ss (.src Fig. 377, ]). 5<S4). In such cases the ovary provides a fresh 
source of infection for the jxTit-omnmi, and it may hajipen that tin* original 
tubal infe{‘tion may clear up when the ovarian abscess will apjiear to b(‘ the 
original source of the jieritonitis. 

New Crowfhs. Fx})eri(‘n(*<‘ shows that a cystoma of thi' ovary is mucli 
more lik(‘ly to become tlu' seat of abscess-formation than is the non-cystic 
ovary, since sup[)urat mg ovarian cysts are much more frecjiKuitly encoun- 
tered than IS tlu; t rue ovarian absicss. The infection in the cast' of supjiurat- 
mg cy stomata is. howevt'r, not necessarily of tubal origin. An ovarian (;yst 
may come m contact with, and press on, the bowel, and becoming infected 
from th(' latter may lead to ptdvic peritonitis. Ovarian cysts may also lea,d to 
inflammation of the serosa by becoming infecttMl afttu* suffering injury, from 
twisting of their pedicle, or from bruising during labour. Some typt*s of 
tumour, viz. the papillary cyst and teratoma, are rarely found without 
evidenci* of more or less extensive peritonitis, and the same applii's to every 
type of malignant ovarian or tubal growth, and also to lutein and endome- 
trial tuematomata. Fibroids do not, as a rule, cause peritonitis, but they 
are very prone to undergo necrosis, and when associated with salpingitis, 
a necrotic fibroid may, like an ovary, become infected and form an inde- 
pendent source of peritonitis. 

Aeate Uterine Infeetions. As already mentioned, when a septic infection 
follows abortion, labour at term, or surgical procedures on the genital tract, 
it may be followed by a general pelvic^ pt'ritonitis. In some of these casi's the 
peritonitis may remain localized with the formation of an encysted abscess 
in the pouch of Douglas. More often diffuse pelvic sujipuration of a very 
virulent type, and involving both the peritoneum and the connective 
tissue, ensues. This is rapidly fatal. 
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Pelvic Cellulitis. W e have stated that a pelvic cellulitis may be secondary 
to pelvic peritonitis ; the converse holds equally good, especially when the 
former has gone on to suppuration and abscess-formation. 

Tubercle. In relative importance tubercle may be regarded as the third 
bacterial source of infection of the pelvic peritoneum, the other sources of 
paramount imj)ortance being sepsis and gonorrlia^a. For an account of the 
relationship between tubercle and pelvic peritonitis the student is referred 
to the section on tuberculosis of the female genitalia (p. 270). 

Pelvic Haematocele. Peritubal and paratiibal luematocides ar(* examples 
of what peritonitis can accomplish as a protective agent. The false capsule 
which limits the amount of haemorrhage, and which shuts oil the blood from 
the general peritoneal cavity, is produ(;ed by adhesive peritonitis. In diffuse 
haematocele there is also an associated peritonitis which tends to limit the 
extravasation of blood by the formation of adhesions between oiiKuitum 
and coils of intestine at the pelvic brim. 

Ovarian llacmaioma. Reference will b(i maile in a further section {see 
Ovary, p. 592) to the fact that endometrial cells may regurgitate along the 
Fallopian tubes during menstruation in a backward ly placed uterus and 
become engrafted in ovarian substance. This may result m an ovarian 
hsernatoma. In such cases the ovary is found to be enveloj)ed in adhesions, 
thus affording another instance of the protective character of plastic pelvic 
peritonitis. 

Appendicitis. The vermiform appendix in woman fri^quently lies in the 
pelvis and is intimately concerned with gynaecological affections {see p. 245). 
It is, therefore, necessary, when investigating a case of right-sided pelvic 
peritonitis, to bear in mind the possibility of a diseased appendix ; indeed 
this organ may not infre(|uently be found adherent to the right Fallopian 
tube or to the ovary, and is one of the common causes of right-sided salpingo- 
oophoritis {see Fig, 349, p. 549). It has also been found adherent to the 
pregnant uterus, when the risk of uterine infection is very great. 

Pathology. When inflamed, the peritoneum becomes dull, dry, and 
slightly roughened ; masses of lymph adhere to its surface and lead to the 
formation of adhesions. After repeated attacks, adhesions showing a varying 
degree of organization into fibrous tissue are to be seen. Serous effusion is 
another feature of peritonitis. The serum collects in the pouch of Douglas, 
where it becomes shut off by adhesions ; it is also found between adhesions, 
forming swellings resembling true cysts. The name of encysted serous peri- 
metritis has been given to the latter condition. In the serous effusion it is 
common to find floating flakes of lymph. Serous effusion is present in every 
case of aciJite pelvic peritonitis, but where the inflammation passes to a 
chronic stage the fluid may be absorbed ; collections encysted between 
adhesions may, however, remain and form pseudo-cysts varying in size from 
that of a pea to that of a large orange. To such serous pseudo-cysts of 
inflammatory origin Targett gave the somewhat incorrect name oi perimetric 
cy stomata. In some cases these pseudo-cysts are subdivided into loculi by 
membranous septa. 

Inasmuch as pelvic jieritonitis usually originates in salpingitis, the 
densest adhesions are generally met with at the abdominal end of the tube, 
but in appendical cases, the adhesions are most dense wherever the vermi- 
form appendix happens to be situated. 

When the infection is more virulent the secondary peritonitis leads to 
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the formation of intra-peritoneal abscess or, in rarer instances, such as 
virulent puerperal sepsis, to general suppurative peritonitis. Infra -per it omal 
abscesses may be single or multiple. As the tubes, in eases of salpingths 
pmulenta, generally lie with their ostia low m the pouch of Douglas, that 
cavity becomes the receptacle for pus, and it is lu're that an intra-peritoneal 
abscess most commonly forms. Sometimes a collection of })us forms around 
the abdominal ostium of the tube ; this is spokim of as a ])entubal ])yocele, 
and is comparable to a peritubal hiematocele. From ulceration of a tubal 
pus-sac an intra-peritoneal abscess may be formed m whatev(‘r position the 
tube may happen to have leaked. Sometimes the uIciTation occurs into a 
loculus of an ovarian cyst, and a tubo-ovarian instead of an intra-p(‘ritoneal 
abscess is then formed. 

Small intra-peritoneal abscesses may dry up and disapjiear ; largi'r 
abscesses will either run an acaite course, or remaj’n latent and cause* but 
few symptoms. In the latter, however, th(*re is a tendency for ulceration of 
the abscess-wall to occur, and for the contents to escape into the jielvic colon. 
Less frequently, the pus escapes into the bladder or vagina. 1 n rare instances 
it will rupture into the peritoneal cavity, or through the abdominal wall 

Symptoms. Pelvic })eritonitis is ushered in by sudden acute lo(‘aI ])ain 
ac(iompanied with fever, rajud pulse, and often vomiting. Idus is followed 
by abdominal distension, either general or local. The acute jiain may last 
for a few hours, and on subsiding it leaves a tendiuness ov(u the affected 
jiarts. The patient during an acute attack lies on her })a(‘k with lier kiu^es 
drawn up ; the lower abdomen is rigid and tender and may be tympanitic 
from flatus in the distended intestines. Except m cases of diffuse se})tic 
peritonitis rigors are not frequent ; a rigor may indicate the ruptim* of a 
pyosalpinx or of an ovarian abscess. Constipation dyschezia and dysuria 
may be met with. In chronic cases dysmenorrhiea, menorrhagia,, sacralgia, 
and inability to work are the prominent symjifoms. There 'is always a 
habdity to recurrent subacute or even acute attacks which form a good indica- 
tion of the presence of some focus of suppuration of which in the intervals 
the temperature may give no sign The grade ot sev('rity in the symjitoms 
of pelvic peritonitis varies between those which c’-ause a patient to be bed- 
ridden and emaciated, to those where the woman suffers only from occasional 
attacks of pelvic pain. 

On vaginal examination, if the parts are not too tender, the post(*rior 
vaginal fornix may be felt to be depressed by a median retro-uterine swelling, 
which pushes the uterus forwards. Jjateral swellings cannot usually be 
detected in the acute stage, but when this has subsided elongated sw(*llings, 
leading to the uterine cornua, may be made out under anaesthesia. Such 
lateral swellings represent the fused tubes and ovaries. These tubo-ovarian 
masses arc of various shapes and sizes ; they may be large enough to depress 
the lateral fornices or they may rise above the pelvis and, in the case of 
large pus-sacs, ascend as high as the umbilicus. When examination is made 
soon after an acute attack the consistence of the adnexal structures is 
found to be hard and dense owing to a cellulitic exudation around them, 
and also to the oedematous thickening of the tube-walls. This hardness 
subsides m time and the true outlines of the appendages become more 
easily felt. It may then be possible to obtain distinct fluctuation in a pus- 
sac. Fuller clinical details will be given in dealing with tubo-ovarian 
inflammation {see p. 565). 
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Diagnosis. The two conditions which are most likely io be mistaken for 
pelvic peritonitis are pelvic cellulitis and pelvic hirmatocele. . 

Pelvic Celhihk^. Then* arc many jioiiits of stroii^r contrast- in th(‘ 
etiology, signs, and syiufd-oms of pelvic ])eritonitis and c(‘llulitis , the most 
im])ortant are summarized in tabular form below : 


Pelvic Cellclitjs 


Ffecpiency 

Bare 

(kinse . 

S(‘psis. 

Associated 

Laceration of cervix and 

lesion, 

vagina. 

Sym ptoms 

Pam, none or slight, unless 
peritoneum is involved. 

Signs . 

Unilateral, hard, smooth 
sw(‘lling 

Commonest 

Above ]k)U})art’s ligaimmt 

position 0 

f (‘ontmuous with indura- 

swelling 

tion ill lateral fornix 
(pathognomonic). 

Cervix . 

. Surrounded and fixed by 
a hard thick collar 

Pedum 

Surrounded by a b(‘lt of 
i 1 1 ( 1 u rat 1 ( >11, nai ro vv i ng 

calibre of bowiL 

Broad 

When infiltrated, foims hard, 

ligament 

smooth flatt(‘ned tumour 
continuous with uterus , 
can be moved slightly from 
front to back. 

Course . 

. Tends to disajipear entirely. 


Abscess 

Tends to point (‘xternally 


and to o])en above 


Poupart’s ligament. 

Sinuses 

. Never persist. 

Prognosis 

. Cfood. No impairment of 


prospects of maternity. 


Pelvic Pehitonitis 
( Vimmon 

Sejisis, gonorrlKca, 
tubercle. 

Haljimgitis. 

ikiin seven*, the initia .1 
symptom. 

Bilateral irregular swell- 
ings of un(‘(pial con- 

SlStCUKM*. 

Bell bid tin* ci'rvix. 


No indurat(‘d girdk*, tliere- 
for(‘ usually sonu’ mo- 
bility (>1 cervix 

Walls not indiiraliMl, not 
eneroach(‘d on lat(‘rally. 

When tumour caust'd by 
infianK'd tiibe and ovary, 
th(‘ mass is irn'gular, 
and lies on a plane below 
and behind the uterus, 
and IS qujt-(‘ fixed. 

Tends to persist and p(‘r- 
manently to unjiair the 
mobility of the uterus, 
ajid (*ven to caiisii its 
djs[)lac(‘ment. 

Usual outlet is the bowel, 
bladder, vagina, or otjier 
internal part . 

Often persist and cause 
much trouble, especially 
m tuberculous cases. 

Less favourable. Mor- 
tality higher, tends to 
chronic invalidism and 
to sterility. 


Pehne Haematocelc . Of the three types (peritubal, paratubal, and diffuse 
retro-uterine), the diffuse retro-uterine hamiatocele, with the poiubi of 
Douglas full of blood, has to be distinguish(‘d from effusion of serum and 
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pus clue to pelvic peritonitis. The clinical history of ectopic pregnancy and 
the transient febrile attack will ])omt the way to the diagnosis of hannatocele, 
but it must be remembered that when, as may happiMi, the lattvr su})]]urat(‘s, 
the signs and symptoms will ri'scunble those nt an intra-p(‘ritoneal a.bs(‘ess. 
P('ri- and para-tubal luematoe(‘l(‘s forming (hdinite tubal sw(‘llmgs can only 
be diagnos(‘d from true inflammatory tubal conditions by a. careful study of 
the clinical history. 

Prognosis. After an acute attack has fiassed ofT then' is a liability to 
recurrence of peritonitis due to tlie fact that a focus of pus may remain in 
the tube, or ovary, or amongst jieritom'al adhesions Thus pelvic fx'ritonitis 
must be regarded as a serious disease' which seldom ('om])let(‘ly ck'ars uj), 
but tends to produce' a state of chrome ill-he'alth and incapacity lor jhysu'al 
exertion. Interference with the normal action of the' bowe'l is a Ire'epie'iit 
result, and aeihesions which have feirme'el may be ehuise t'neiiigh tei prexliu'e 
acute intestinal e)bstructie)n. Only in r<ire mstane-e's doe's pe'lvie- pe'riteimtis 
clear uj) ceinpilete'lv. 

Treatment. Picreiitjve One* eif the ceumneme'st e'auses e)l |)e*lvie‘ jje'riie)- 
nitis is goneirrheea. the're'lbre prophylaxis implie's llu' e*arly re‘e*e)gnitie)n anel 
vigeirous tre'atme'iit of this elise'ase' (.see- ]). 2r)()) IVeijiliyhixis m the' nem- 
goneirrheeal cases e'euisists in e*arrying enit strie*t ase'psis in miel\Mle'ry and in 
surge'ry Whe'n the' elisease has e)ne*e bc'e'ii e'stablishe'el, patients must be' 
e'autie>ne'ei against the* risk of a, relafise' threuigh ex])e)sure' to ce)lel, eivei- 
fatigue, anel e'emstijiatiein, ('specially during me'nstruatiein Attention te) 
the' be)W(‘ls is eif the' gre'atest importane'c for eibvieius re'asons 

Medical During an acute attae-k re*st in be'el is e'sse*ntia1 , the' initial 
jiain will ree]uire anodyne' treatme'nt. One'-sixth e)f a gram e)f hereiin may be' 
given, abdominal fomentat lems applie'el. and the' eliste'iisiem re'lie've^l by an 
('TH'ma , 1 e)z of casteir-eiil may be' give'ii it the' e'lie'ma ehx's ne)t ae*t effieue'ntly, 
Al(‘ohe)l may be' inelie*ate*el by a we'ak, inte'rmitte'iit pulse* 

Snigtcal. Except in the case of a, cute' ap])eneii('it is, it is ge'ne'rally wise'r 
to peistpone ()})erative inte'rle're'nce until an acute att.‘u*k of pe'lvic jx'ritonitis 
has passed oft, but. this will not ajiply to sc'rious se'fitie* ce)nelit-ie)ns, whe're' 
‘‘ ejpportunity is fleeting ” and whe're* elespe'rate risks must be* take'ii. When 
a tense cystic swelling feuins m the pouch of Deiuglas it, shonlel be at, eince 
evacuated by poste'rior eailpeitomy (see p. 7(>4). The* same' ap])lu‘s tei a lajaelly 
increasing swe'llmg in the* leiwer abelome*n, for this may j)re)ve' to be a sup- 
purating ovarian cyst or an mtra-peTitoneal abscess. Ijcss acute anel chronic* 
cases must be cemsiele^reel indivielually ; many such are' best treat e'el by rest 
and me'elical aid— that is to say, convalc'scence may be e'xju'cte'el without 
operation . 

If, after the first, acute attack, nothing be fedt except a swc'lling ineh(*a1 ive 
of chronic salpingo-oophoritis with no (widence of the jirc'semce of })us. 
operation is not indicated, jllecurremt attacks may be* regarded diffe're'iitly, j 
and removal of an infiained tubo-ovarian mass may be necessary fe^r rc'stora- 
tion of health, but every endeavour should be made by rest in bed, douches, 
aperients, enemata and hot-air baths to reduce the* size of the swt'lhng before 
its removal is considered imperative. 8uch a conclusion may lie lU'cessary 
if the inflammatory mass is not reduced in size by palliative means. In 
hospital practice the surgeon’s hand is oftc'ii forced by the necessity of 
restoring the patient to health as soon as possible, because she happens to 
be a bread-winner. In private practice it is possible to be much more 
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conservative in the treatment of adnexal inflammation For further details 
see pages 571, 572. 

It may be necessary in a certain number of cases to operate for symptoms 
produced by extensive adhesions, e g, for a fixed r(‘tro])ost‘rl uterus. In 
such circumstances attemi^ted r(‘position per vaginam, wjth a view to main- 
taining the normal position of the uterus by the use of a pessary, is a distinctly 
dangerous procedure ; whereas if the uterus is freed from adhesions and kejit 
in position by ventri-sus])ension, the relief of symjitoms may be (‘X])(*cted, 
and even sterility may be cured by tliese o])('rat-iv{‘ nuains, d th(‘ tulies 
remain patent. 

PYEMIA 

We have seen that following a local infection of the genital tract a giaieral 
or systemic infection may ensue. This may occur in two ways. (1) The 
organisms may pass directly into the circulation via the lymphatics and 
blood-vessels, and then multiply in the blood-stream without causing any 
local lesion. To such a spread of infection tlu' name of sepficacnna or 
bacteraenna is applied ; (2) the liacteria may ])ass from the ut(U‘me wall 
into the veins, setting up septic thrombo-jihlebitis. Sonu' of the inf(*cted 
thrombi then break down, particles are carried oil as septic emboli and 
become lodged in various situations throughout the body, notably m the 
lungs. At the point of lodgment these emboli form foci of ml(‘ction, resulting 
in the formation of serous effusions or absc(\sses. Tliiis is sid up the condition 
known as pyaemia. 

All cases of pyaemia are of grave import. Arnold Lea staters that this 
form is responsible for from 30 to 50 per cent, of all deaths from puer|X‘ral 
infection. The prognosis varies with the organism present. Streptococcal 
pyaemia is usually fatal, but with other organisms there is a better chaiu’c of 
recovery. Pyamiia may result from non-puerperal as well as from puerperal 
infection. The thrombo-phlebitis, by which* it is preceded, may follow 
directly upon a uterine infection, or be secondary to a local infection, such 
as primary cellulitis. The primary source of infection is usually the ut c^riis, 
and by far the commonest cause is abortion induced without proper surgical 
precautions and which is usually criminal in intent. Apart from this it may 
be met with in obstetric practice, where there is a history of intra- uterine 
manipulations, such as manual delivery of the placenta, or where a sharp 
curette has been used to remove fragments of infected placenta durmg the 
puerperium. The condition indicates a relatively less degree of virulence 
in the bacteria than that which produces septicaunia. This is indicated by 
the following facts: (I) bacterial dissemination is for a time confined 
to the pelvic veins ; (2) clinically the disease is later in onset than 

septicaemia ; (3) the organisms can only be found in the blood just before 
and during a rigor ; (4) the disease is not so fatal. 

The symptoms commence with an initial rigor, and the temiierature 
rises to 104° or 105° F. It then rapidly falls to or below normal, the 
patient meanwhile sweating profusely. The pulse at first is propor- 
tionately less rapid than in septicaemia ; it is only in the later stages 
of pyaemia that the pulse-frequency is increased to the extent seen in 
the latter condition. The course of pyaemia is characterized by repeated 
rigors, whilst in the intervals the temperature may remain normal or 
subnormal. In this way the disease may continue for weeks. In the 
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worst examples death usually occurs in the third week, but we have 
known a fatal issue postponed until the fifty-second day. A case has been 
recorded in which a pyaemic patient recovered after seventy rigors and 
an illness lasting five months The issue de})ends on the distribution of 
the emboli, multiple emboli in the lungs, endocardium, and brain being 
necessarily fatal . 

Autopsies on pysemic cases have revealed extensive thrombosis in the 
femoral, ovarian, uterine, iliac, and renal veins, and in the vena cava. Also 
multijile abscesses m the lungs, with areas of pulmonary gangrene, pneumonia 
and empyema. Metastatic abscesses have also been found in the brain, 
the ey(% th(‘ liver, the kidney, in joints, bones, skin, and muscle. Ulcerative 
endocarditis is seen to be present m half the fatal cases. The peritoneum 
generally escapees, excepting for slight local peritonitis around the broken- 
down thrombi in the local viuns. 

Th(‘ Imitmcnf of jiyaunia is the same as that already mentioned for 
si^jiticannia, and from what has already been stated it will be gathered that 
ther(‘ will be no place* for s(‘rum-therapy in jiysemia when the organisms have 
already established a foothold in the* bleiod-streain. The injection of the 
e‘h(*micals alre'ady meutiemed, eu* eif cnllarged (10 c c. of a 1 'per cent solution), 
may lie* givem inte) a ve*m emce eJaily, or nuclein ic acid in eloses of 1- 2 eirachrns 
e)f a 2 per cent, seilution may be give'ii twice* daily uneler the skin. For remarks 
em ble)e)ei-transfusie)n hcv page 221. Tying the e)varian ve*ins on the pre)xi- 
nial side* e)f the* thremibe)se‘d ar(*a has neit yie*lele'ei eneieiuraging results. 

SFPTK^ URINARY JNFhXTIONS 

CYSTITIS 

Etiology. The* causes of cystitis are {A) predisposing, {B) active. The 
bladeler is nieire easily infee*.ted in women t han in men. 

(A) The predisposing causes are chill, foreign bodies in the blaelder 
{e.g. stone, hairpins, etc-.), intreiduction of instruments (catheter), veisical 
new growths, re*te*ntion of urine eiue to paralysis or to obstruction caused 
by a retreiverted gravid uterus or a tumour in the pelvis, and, lastly, trauma- 
tism, e.g. injury eluring operation, or fracture of the pelvis. 

(B) The active cause's are baefena, which may reach the bladder by 
way of (1) the urethra; (2) neighbouring organs, (3) the blood-stream. 
Examples ot ure'thral or ascending infection are (a) bacteria carried from 
the anal region to the urethral orifice (B. coli) ; (6) direct infection of the 
urethra in gonorrhera , (c) direict infection during catheterization. The 
most frequent avenue of infection of the bladder is the urethra. Examples 
of infection from neighliourmg organs are (a) fistulous openings from rectum 
or colon, uterus, vagina, and perforating endometrial ovarian cysts ^ ; 
(6) lymphatic spread from the rectum or pelvic cellular tissue (parametritis) ; 
(c) direct infection from the peritoneum (pelvic peritonitis) ; {d) direct 
infection from ureter and kidney ; the latter is known as descending infection. 

Th(* kind of organism causing the inh'ction has a marked influence in 
determining the avenue of infection. Htaphylococm inf(*ct the bladder 
by ascent from the urethra. Most tuberculous infections of the bladder 
in women are from urine coming down from a kidney which has become 
tuberculous through the blood-stream. I The colon bacillus may cause both 
^ Keene: Amcr. Jovrn, Obst, ana Oyn., vol. x., 1925, p. 619. 
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bladder- and kidney-infection by ascent througli the urethra, or it may first 
infect the kidney through the blood, cause a py(ditis, and then descend to 
the bladder. The same applies to the pyogenic cocci and to the froteus 
group. The relative frequency of the two mam routes of infection, the 
ascending and the desccmdmg, cannot be stated, but m hospital practice 
there is no doubt that the ascending infection is the more frequent, for it is 
common observation that nearly all leases of cystitis m the wards are post- 
operative and largely due to nqieated catheterization. 

The most important organisms which cause infection of the urinary 
passages are : the colon bacillus, the typhoid bacillus, the staphylococcus 
a a reus, the staphylococcus albus, the streptococcus, the gonococcus, the 
])roteus bacillus, the tidiercle bacillus, the bacillus pyocyaneus, and bilharzia. 
Thf^ commonest of all is the hacdlus coh couruiums, the next most frequent 
is tlie tub(‘rcl(' bacullus (E. Sliaw) Yiuy common combinations forming 
mi\(‘d inf (‘ct ions are (a) B. coli and staphylococci , (b) B coli and strepto- 
cocci . (c) B. coll, staphylococci, and stre])tococci Another common 

combination is bacillus iuboculosus and staphylococci Mixed infections 
usually mean that tin' secondary organism has been conveyed by instru- 
ments. 

The ident itication of gonoco(‘ci and of tubenh' bacilli is made by staining 
films ])r{‘par(‘d from the centTifugaliz(‘d diqiosit. With other organisms 
cultural UK'thods are (‘iiqiloyed. Tin* pathog(*nicity of th{‘ organisms is 
sonudmies d(‘t(‘rmm(Ml by animal moiailat-ions, c y m tiilxTculosis. 

Tt is g(‘nerally agreinl that two factors must im'sent m the causation 
of cystitis on(‘ tlu' lufcctnuj oryainsiu , tin* otln^r iujuh/, eith(‘r m the 
natiiri' of actual trauma or a. condition of lowiTial resistance. Micro- 
organisms alone will not set u}) cystitis • this Inis beim jiroved by injecting 
large quantiti(‘s of bacterm into the bladder without any detriment- to that 
organ , and again, cystitis is ])y no na'ans an mvariabk^ accompaniment of 
renal ml(‘ction. Similarly, traumatism prodiic(‘d during })a-rtuntion or by 
surgical mstrunnmts will never alone cause cystitis, but if traumatism is 
seven' or nqxuted, sooinu or latiT micro-organisms trom the bowel, or from 
the urethra,, or even from tin' circulation, will find a nidus, and start an 
infection. Himc-e it is that re]H‘at<*d catheterization is so fnapiently followed 
by cystitis. The mfluerna' ol trauma as a predisposing cause of cystitis is 
brought to th(‘ attention of the surgeon in ]H*rformmg hystiuectomy, notably 
for cancer. In c,as(*s wln'n* then' has been much difficulty in dissecting the 
bladder from a cancerous c-ervix, the base of the organ will be contused and 
iiKlurat(‘d by (‘ffusion ol blood, arul it is fnajiiently found that a severe 
(*ystitis follows after the catheter has b(*en passed only a few times. Of all 
the paths of entry for organisms, it must be borm* in mind that the ascenduuj 
route is by far the most im])ortant. 

A thorough bac>t('riologi(‘ai ('xamination should be made in all cases of 
cystitis, es])ecially if the infection does not respond promptly to treatment, 
since, by a recognition of the organism responsible lor the infection, it is 
advisable to enijiloy autogenous vacedne therapy. 

Pathology. The apjiearances of acute cystitis have; been studied by 
cystoscopy. Th(‘ mucosa is universally reddened and swollen ; dilated 
branching vessels are prominent ; ecchymoses may be seen. The lesion 
starts in the epithelium and reaches to the submucosa, but there is no 
involvement of the muscle and perivesical tissues. Microscopically, there 
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is dilatation of blood-vessels and the tissues of the mucosa are infiltrated 
with polymorphonuclear leucocytes, and ])erhaps with plasma-cells. Later 
on, the blood-vessels are seen to proliferate and the leucocytes aggregate, 
forming foci which lead to tiny abscesses. In spit{‘ of these change's the 
mucosa is hardly ever atlherent to the siibrnucosa. In acute cystitis there 
is very little loss of e])ithelium, and practically never any muscular hyper- 
trophy. 

Chronic cyMitis jiresents a remarkable variety of lesions. Supe'radded 
to the ordinary changes incidental to chronic inflammation of the mucosa, 
there is a great thickening of the muscular coats and marked trabecidation. 
In tabetic cystitis the bladder is distended, but. in an uncomplicated case of 
chronic cystitis th(' capacity of tin* bladder is diminished. Tin* entire wall is 
thickene(i, tht' mucosa is slate-colounal, showing red spots here and there. 
Instead of a smooth, velv(dy asjiect the surfa(*e Ix'coim's l(‘athery and 
granular. It is thrown into coarse folds, and jiresents uIccts and boss(‘s of 
granulation tissue. Leucojilakic ])atch(‘s may b(' ])res(‘nt, and actual cysts 
may form betwinni trabeculan 

Microsc()])ica,lly tin* surface-(‘pithelium is in part absent, jHilymorplionu- 
clear hnicocytes and plasma-cells abound. The musch' is Iarg(‘ly n^placinl by 
fibrous tissiK'. and the ])eri vesical tissues undi'rgo a fibro-lipomatous change 
vlr.idi adds gnuitly to the thickness of the organ. A haicoplakic area pre- 
s(*nts many layers of hornv (‘])ith(‘lium ovinlying scar-t issu(‘. The ladiaviour 
of the epithelium in chionic (‘vstitis is V(‘iy striking. It dips down into the 
submucosa as solid buds of transitional (‘|)ith(‘liiim ; thesi' liuds break down 
in th(‘ centn' and form small evsts, winch vary in siz(' from a }>m’s h(‘ad to 
a. pi'a By the breaking down oi thes(‘ cysts smaJI pockets ari' forineil in 
which ])hosj)hatic- de])osits collect.. This may go on to ('xtensive ulciTation 
wnth furtlu'r incrustation, resulting m th(‘ so-calk'd stalagmit(‘-bla.dd(‘r. An- 
ev(‘n mor(' strik'ing ])at liologi(*a.l icMtun*. (hunoiistrati'd bv tin' mucosal (*{)i- 
thelium, IS tin' formation m (*hronic cystitis of [isc'udo-glaiuls. resc'mblmg 
Lit'berkuhn's follicles in the intestine The jirocess oi branching gland- 
formation is similar t.o tha,t. scm'ii in tin* muscular wall of tin* Fallopian tube 
in chronic sal])mgitis, (*s[)(*cially in tubc'rculous cases [see Fig. lb I, ]> 279). 
It IS also s(*en in tin* formation of acapiirc'd erosion following on c(*rvicitis 
(.see p 3()8). Tin' signitic'ance of such gland-formation m the walls of tin* 
bladd('r is that, these [iseudo-iollictes arc* liable* to bc'conu* t.ln* site of the 
development of carcinoma, and tln*ir ]>r(‘S(*nce affords a rational exjilanation 
of the occurrence of adeno-carcinoma of tin* bladder. 

Symptoms. The charactc'nstic symptoms of cystitis are incrc'ased fre*- 
(juency of micturition, pain, dysuria, local tendc'rnc'ss, a sense* of ]>ressure or 
bearing down m the lowa'r abelomen, and turbidity of the urine*. 

The onset of acute cystitis is usln*red in wuth a severe febrile* attae'k. In 
the most severe cases the'rc* may be* a rigor. The* t(*mpe*rature may rise; to 
101°, 102°, or 103° F , and the patient fends very ill, (*.om])la]ning of a sewere 
forcing pain in the hypogastrium which radiates round to the back. The 
])ain IS acce)m])anied ly tenderness in the* hyjiogastric area. Irritability of 
the bladdc'r soon become»s very distressing ; small quantities of urine are 
passed with intense pain of a spasmodic (‘haracter (stranyury). This goes 
on day and night, robbing the patient of sleep ; the pulse rapidly rises, and 
the temperature keeps up continuously. Under suitable treatment the 
severe symptoms gradually subside, but frequent and painful micturition 
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may remain long after the fever has subsided. The urine, during the acute 
stage of cystitis; is rendered turbid by the presence of pus-cells, epithelial 
cells, and blood-corpuscles. The latter may be present in sufficient numbers 
to render the urine smoky, or to be thrown down as a red ring in the deposit 
which forms when a specimen is allowed to stand in a conical glass. In the 
majority of cases of cystitis in women, the urine is acid or neutral in reaction ; 
alkaline ammoniacal cystitis is only seen in the female, when, from any 
cause, there is sloughing of the mucosa. The amount of albumen will vary 
with the quantity of pus and blood which is prosimt. If a large trace persists 
after the acute symptoms have subsided, it points to involvement of the 
kidney. The blood-count is normal in acute cystitis, i.e. there is no leuco- 
cytosis. 

An acute cystitis may clear up completely, or it may lapse into the 
chronic form. The gravity of acute cystitis is due (a) to the difficultv of 
complete cure ; {b) to the danger that ascending infection along the ureters 
to the kidney may occur, but this is, fortunately, a very exceptional com- 
plication of acute cystitis (see p. 243). 

When cystitis lapses into the chronic stage, all symptoms subside except 
the increased freqinmcy of micturition, and even that may be absent ; but 
long after the symptoms have subsided, there may be organisms aboimding 
in the urine. In a recent case which was under our care in hospital for 
twelve weeks, an extensive growth of the bacillus coli cow, munis was obtained 
from the urine two months after the patient had felt quite well, and in spite 
of the fact that she had been systematically treated by hexamine, irrigations, 
and autogenous vaccines. 

In subacute cystitis, as a rule, the frequency of micturition is lessened 
but still marked ; indeed in some instances it may be so troublesome at night 
as to exhaust the patient from want of sleep. In the most severe cases, a 
constant spasmodic condition of the bladder occurs, leading to a dribbling 
of urine indistinguishable at first from the simpler forms of incontinence. 
The amount of pus may be small at first, so small in fact that it is only to be 
found in a centrifugalized deposit of a twenty-four hours specimen. With 
the continuance of the disease the pus increases until there is a heavy deposit 
of pus, mucus, and epithelial debris. 

Diagnosis. Cases of acxite cystitis occur during pregnancy, in the puer- 
perium, after operations, and m the subjects of an acute gonorrhoeal infec- 
tion. In the worst cases the question of the kidney being also implicated will 
arise (pyelonephritis). When acute symptoms supervene after the passage 
of a catheter m the puerperium, or after an operation, the diagnosis of an 
inflamed bladder is not difficult. The local pain and tenderness, the frequent 
and painful micturition, and the altered character of the urine, are clear 
indications of cystitis. In a gonorrhoeal infection, the swollen meatus, and 
a purulent urethral discharge, together with the discovery of the gonococcus, 
will suffice for diagnosis. In acute cystitis it is not advisable to employ 
cystoscopic examination, as additional trauma may result therefrom. We 
must, therefore, be content with such evidence as can be obtained clinically, 
short of actual inspection of the interior of the organ, and this, when com- 
bined with a cytological and bacteriological examination of the urine, 
suffices for all practical purposes. 

In chronic cystitis a cystoscopic examination is often essential ; it may 
be made with, or without, the aid of an anaesthetic. The first investigation 
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is best made under anaesthesia ; for a description of the technique the student 
should consult a text-book on the surgery of the urinary tract. Cystoscopic 
examination has revealed the fact that inflammation of the bladder is not 
uniformly distributed over the mucous surface, but, exists in localized foci 
or ulcers./ Irregular red areas, rounded or crenatecl in shape, are seen, or 
sometimes the infection causes petechia^ containing little spots of ulcera- 
tion, 8uch lesions may give rise to very troublesome hamiorrhage and they 
heal very slowly. When an ulcerated area heals, it contracts and leaves a 
linear or radiating scar The line of an old ulcer stands up as a falciform 
ridge, dividing the bladder into tleep loculi, and expansion of the organ 
is thereby seriously curtaiknl. When healed, a linear ulcer ap])ears as a 
yellowish whit(‘ streak in th<' centre of a red zone. 

Differential Diagnosis. It is important to d iff ('rent late between cystitis 
and the condition known as irritable bladder, in which then' is increased 
frequency in voiding urine, and temderness at the base of the bladder. These 
sym])toms are found to be associated with hypera'inia of tlu' trigone. There 
IS no inflammatory area to be seen on cystoscijjuc examination, and there is 
no pus in the urine. Similarly m baeilhiria there is no local h'sion, for, as 
was previously stat('d, micro-organisms are found to abound in the urine 
long after the symptoms of cystitis havt' clean'd up. If a bladder is cgstosco- 
pically examined in a persistent case of sun pix baeilhiria there will be none of 
the signs of inflammation mentioned above, t In ('very case of mcreasc'd fre- 
quency of micturition from whatevi'r cause?, e.g. wlien it appears in the early 
and late months of pregnancy, or when it is causi'd by the pressure of pelvic 
tumours, a thorough examination of the urine should be made, in order to 
ex(dude the possibility of cystitis. 

Finally, the diagnosis of cystitis must not be considered complete until 
the infecting organism has been isolated , a practical guide in this respect 
may here be mentioned, viz that a persistent acid pyuria with a small quantity 
of pus, and accompanied by slight fever ^ is liable to be a. tuberculous affection. 

Treatment of Acute Cystitis. The patient must remain in bed until the 
acute stage is over. At th(i onset it may be necessary to give heroin hypo- 
dermuailly to allay the pain. Copious drinks of alkaline mineral water 
should be given, which has a sedative effec.t. Balsam of copaiba (given in 
capsules) and sandal-wood oil (capsules of arheol) are said to be of use in 
gonorrha?al cystitis. 

The administration of hexarniiK' followed ten minutes later by a mixture 
containing acid phosphate of soda or sodium benzoate will help to cut short 
the disease. If the bladder is not too tender it may be irrigated with warm 
boric acid solution or with boroglyceride solution twice a day, and at the end 
of the irrigation a teaspoonful of protargen (albuminate of silver), in solu- 
tion varying from 1 to 10 per cent, (according to tolerance) should be injected. 
If the cystitis does not clear up, vaccimfe- therapy should be employed. In 
a few cases it is necessary to drain the bladder through a vaginal incision. 

Treatment of Chronic Cystitis. Before beginning the treatment of chronic 
cystitis, the possibility of a renal source of infection should be thought of, 
and settled by cystoscopic examination. If a descending infection can be 
excluded, the treatment of the bladder is proceeded with on (a) general, 
(6) local lines. 

Internal medication is employed (a) for the relief of pain and (b) to destroy 
the invading bacteria. The prejiarations of opium (morphia, codein, and 
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heroin) must not be used ; the best sedative consists of a mixture containing 
20 grs. of citrate of potassium, and \ drachm of the tincture of hyoscyamus 
in combination with infusion of buchu. To destroy the organisms present 
there is no drug so efficient as hexamine. Its efficiency depends upon the 
liberation of formaldehyde in the urine ; the reaction being manifested only 
in acid urine, acid sodium phosphate should also be given as already directed. 
These two drugs are combined together in tablets, and sold under various 
fancy names by druggists, but we prefer to prescribe them separately, giving 
jpr a dose 10 grs. of hexamine to be followed twenty minutes later by a 
mixture containing 20 grs. of acid sodium phosphate combined with tincture 
of hyoscyamus and infusion of buchu. The determination of the infecting 
organism is of assistance ; e,g. where tubercle bacilli are found, the initial 
lesion will be found in the kidney, and will call for surgical treatment. 
Gonococci will indicate the employment of copaiba and sandal wood, and 
the administration of large doses of alkalies. The coliform group of bacilli 
will indicate the need for large doses of hexamine, 10, 15, 20 grs. thrice 
daily, followed by acid sodium phosphate as above stated. The diphtheria 
bacillus, ]f present, would indicate the use of antitoxin. The protevs group 
of bacdlli in alkaline urine necessitates rendering the urine acid by giving 
benzoic acid in doses of 10-15 grs., and then following this up with hexamine 
when the urine has been rendered acid. Staphylococcic and streptococcic 
cystitis also indicate the use of the latter drug. 

Local treatment includes {a) irrigation ; (b) instillation ; (c) topical appli- 
cations ; and (rf) drainage. 

(a) If the urine is acid, the bladder should be washed out with a borax 
solution, m the strength of one teaspoonful to a pint of warm water at 105° F. 
In the case of alkaline urine, warm boric acid solution should be used. Care 
must be taken to admit no air into the bladder, as it causes distress. After 
the first rinsing, the same solution may be run in and out two or three times 
by alternately elevating and lowering the funnel. Irrigation should be used 
twice daily. In very chronic cases the bladder will not hold many ounces of 
fluid, but with patience the organ can be gradually distended to hold ten 
times as much as it does at first. In order to assist the tolerance of the 
bladder, a 1 per cent, solution of cocaine may be injected five minutes before 
irrigation is begun. 

(b) Instillation consists in the injection of a fluid and leaving it in the 
bladder. It should be used immediately after irrigation. The best prepara- 
tions for this purpose are solutions of silver nitrate 1 lOOO, and protargen in 
2-10 per cent, solution. One or two teaspoonfuls are injected by means of a 
glass-catheter, to which is attached a rubber-bulb containing the fluid to be 
injected. Many cases of chronic cystitis are cured by combined irrigation, 
distension, and instillation. 

(c) Topical treatment consists in the direct application of a drug to the 
diseased area after such has been well defined (and found to be strictly 
localized) by means of cystoscopy. It is suitable for small areas of ulcera- 
tion above the trigone on the posterior wall of the bladder (Kelly and 
Biirnam). 

{d) Drainage. The bladder may be kept at rest for a week or longer by 
drainage per urethram, by means of a self -retaining catheter. The viscus must 
be irrigated once or twice daily during the retention of the catheter. 

V esico-V aginal Drainage is a valuable method of treatment for bad cases. 
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It is indicated when the patient is utterly intolerant of any local form of 
treatment. Its effect is to put the bladder completely at rest by keeping it 
empty. The opening is made through the anterior vaginal wall, and must be 
large enough to allow of a free escape of urine. 

Urethritis. This condition is discussed in the section dealing with gonor- 
rhcea {see p. 259). 

PYELITIS: PYELONEPHRITIS 

It is considered doubtful whether a renal infection is ever strictly localized 
to the mucous membrane of the pelvis and cal ices of the kidney, but the 
term ^ pyelitis ’ is used clinically in describing the milder and n on-surgical 
forms of pyelonephritis, and is in such general use that we shall retain it. 

Pyelitis may be caused by chemical irritants or by infective organisms. 
Only the latter will be considered. Organisms may enter the kidney through 
the blood-stream, through the lymphatics, or by the ureters in an ascending 
infection. In cases of chronic pyelitis the bacillus coli is usually found in 
pure culture. The manner in which the bacillus coli obtains access is at 
present unsettled. There are three possible routes to be considered. The 
first is an ascending infection per urethrarri ; as Williamson has pointed out, 
this may occur either by direct infection of stagnant urine above a ureteral 
block, or by the peri-ureteral lymphatics. By this route the bladder would 
first be involved, but clinically the special symptoms of cystitis are seldom 
observed in the early stages. The second route is by the circulation, the 
organisms passing through the kidney and attacking the mucous membrane 
of the renal pelvis {descending infection). The third is a direct infection from 
the bowel, the organisms passing from the colon through the peri-ureteral 
cellular tissue to gain access to the ureter, or possibly to the kidney. In acute 
pyelitis staphylococci and streptococci, and the proteus bacillus are more fre- 
quent. More rarely the gonococcus, pneumococcus, and the bacillus of 
influenza are found (Kelly and Burnam). Among the conditions which 
predispose to the occurrence of pyelitis are {a) hydronephrosis ; (6) pressure 
on the ureter {e.g. from the gravid uterus) ; (c) retention of urine with 
cystitis ; {d) infection in other parts of the body. 

Pathology. There is a great variety in the form and extent of the lesions 
found in the kidney. In obstructive cases, i,e. where the flow of urine through 
the ureter has been interfered with on one side by a pelvic tumour, or by the 
pregnant uterus, or by cancer of the cervix involving the ureter, the corre- 
sponding kidney is liable to become infected through the blood-stream. 
At autopsy the kidney may look fairly normal, but there will be obvious 
pathological changes in the pelvis and ureter {vide infra). Histologically, 
the renal substance will be found to show various grades of nephritis, 
enough seriously to impair its secretory power. 

In cases where there has been no ureteral obstruction, but where there 
is a severe infection of the kidney, the parenchyma contains multiple small 
or single abscesses in the acute form, whilst in a chronic form the kidney- 
substance is reduced, being largely converted into fibrous tissue. In such 
cases the ureter and pelvis may appear normal. The above constitute two 
types of pyelonephritis, and there is every grade of transition between them. 

Symptoms. In the acute form, the patient is suddenly seized with acute 
abdominal pain, sometimes attended with shivering, and leading, after a 
few hours, to abdominal distension and sometimes to vomiting. The pain, 
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diffused at first, usually settles down to the right side, but in a small propor- 
tion of cases the left is the affected side. The bowels are usually constipated 
and the tongue furred. The kidney, when palpable, is tender and may be 
felt to be enlarged ; often there is well-marked rigidity of the rectus muscle 
over it, and so much tenderness that detailed palpation is impracticable. 
Sometimes the pain on pressure is felt chiefly in the costo- vertebral angle. 
In cases occurring in pregnancy, the gravid uterus shows no abnormality, 
but tenderness of the terminal portion of the ureter (usually the right) may 
be detected 'per vagmam on deep palpation at the sides of the cervix 
anteriorly. The temperature may be raised to 103°- 104° F., and the fever 
continues irregularly for some days unless controlled by treatment. Some- 
times rigors occur, and the general condition of the ])atient is so much 
affected as to give rise to anxiety. When occurring in the piierperium, it 
may be mistaken for septic uterine infection. 

On examination of a catheter-specimen of the urine, it will usually be 
found distinctly acid, less often it has been observed to be neutral or alkaline. 
It is turbid and contains flocculent debris. In the great majority of cases 
culture-methods yield a pure hacillus call ; sometimes other pyogenic 
organisms are also present. There are no renal casts, but the deposit may 
contain a little blood, and there is always a good deal of pus, shed epithelial 
cells and epithelial debns from the urinary passages. The quantity of urine 
is usually small, and there is no offensive odour. A trace of albumen can 
usually be found. In many cases the onset is less acute than this, but fever 
and severe pain in the abdomen or flank are invariably met with. 

In the chro'Yiic form the symptoms are, of course, less characteristic. 
There is often slight irregular fever, but this is not invariable, and the 
patient complains of backache and sometimes of persistent irritability of 
the bladder, l^arge quantities of urine may be passed a fact which is 
said to explain partly the increased frequency of micturition. The develop- 
ment of cystitis is the rule, and in some causes the bladder-symptoms are 
liable to mask the primary pyelitis. Dysuria may be taken as a sign that 
the bladder has become secondarily infected. As a rule the kidneys are not 
enlarged, nor are they tender on palpation, but pressure on the uretcu per 
vaginam may elicit pain and a desire to micturate (Kelly and Biirnam). 

Diagnosis. This rests on a careful examination of the urine, and in 
localizing the lesion, to one or other side, or both, by cystoscopy. In acute 
pyelitis the urine contains a quantity of serum-albumen, some red discs, 
pus-cells, and the invading micro-organisms. 

Cystoscopic examination reveals a reddened, pouting, or retracted ureteral 
orifice on the affected side. Turbid urine may be seen issuing from the 
corresponding ureter, and clear urine from the other. 

In gonorrhmal cases there will be collateral evidence of the disease in 
the cervix, urethra, and perhaps in the Fallopian tubes. Other primary 
sources of infection should be sought for. 

Acute pyelonephritis is frequently confused with malaria, tuberculosis, 
appendicitis, cholecystitis, or typhoid fever. 

Prognosis. Acute cases usually respond readily to appropriate treatment. 
Chronic cases are very intractable and often resist treatment. 

Pyelitis of Pregnancy and the Puerperium. This condition seldom occurs 
earlier in pregnancy than the fourth month. It may assume either an acute 
or a chronic form, and as a rule there have been no symptoms of cystitis or 
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of renal disease previous to the pregnancy. Occasionally an acute attack 
of great severity occurs in the puerperiiim, when care will be required to 
distinguish it from acute septicaemia. 

The right kidney shows a definite predisposition to this disease, but not 
to the extent that was at one time believed. Out of 129 cases collated by 
Albeck and Lcnharz, in 67 the right kidney alone was affected, in 26 the left 
kidney alone, and in 36 both right and left were affected. It has been 
shown further by autopsy, and by direct observation upon cases submitted 
to operation, that the ureter may become dilated, at any rate in its abdominal 
part, upon the affected side. It is generally agreed that this dilatation does 
not affect the lower portion of the ureter, i.e. that it is only found in the part 
which lies above the pelvic brim. It will be recollected that ureteral dilata- 
tion similar to this has been observed in autopsies on cases of eclampsia, and 
is frequently found in normal pregnancy also. 

Treatment of Pyelonephritis. In an acute case the patient should be kept 
in bed, the diet restricted to fluids, chiefly milk, and large doses of an alkaline 
diuretic, such as citrate or acetate of potash, administered with the object 
of increasing th(‘ amount, and reducing the acidity of the urine. As already 
stated, an acid urine forms a better culture-medium for the bacillus coli 
than an alkaline urine. The acute symptoms usually subside in a few days 
if a free flow of urine can be maintained, and it is probable that much of the 
initial si'verity of the attack results from dilatation of the renal pelvis and 
upper part of the ureter. The bowels must be freely moved every day. 
The urinary infection can be directly attacked in two other ways, viz. by 
urinary antise})tics and by autogenous vaccines {see Cystitis, p. 241). It 
has been found best to withhold urinary antiseptics until the acute symptoms 
have subsided. The results obtained with vaccines are unreliable, but this 
treatment is worthy of trial. Medicinal measures usually suflice to relieve 
the symptoms, but the sjiecific organism often persists in the urine after the 
symptoms have all disappeared. Catheterization of the ureter, either alone, 
or with irrigation of the renal pelvis, is sometimes practised. 

APPENDICITIS 

No excuse is needed for including an account of this condition in a text- 
book of Gyna3cology. It has been already pointed out that both in its 
anatomical and pathological bearings the vermiform appendix is clos(‘ly 
related to the special pelvic organs of the female. Thus the appendix, in a 
considerable proportion of normal cases, is found to overhang the pelvic 
brim and to lie in contact, or in close relation, with the right tube and ovary. 
Again it has been pointed out that inflammation of the tube and ovary is 
not infrequently due to infection from an appendix which, itself diseased, 
has become adherent to one or other of those organs Fig. 349, p. 549). 
From this close relationship it naturally follows that there is sometimes 
difficulty in distinguishing clinically between morbid conditions of the 
appendix, and of the right tube and ovary. Errors in diagnosis are accord- 
ingly not uncommon, and the gynaecologist, when operating, is frequently 
called upon to deal with this organ, either because it is found to be the 
primary seat of disease, or because it is involved in disease which has spread 
to it from the tube or ovary. Many gynaecologists, and as we think with 
justice, make a routine practice of examining the appendix when performing 
an abdomino-pelvic operation, and of removing it whenever it shows signs 
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of disease either active or latent. From all this it follows that appendicitis 
is a subject with which the gynaecologist must be familiar, and the technique 
of the removal of this organ is a part of the training and experience which he 
must acquire. 

Anatomy and Topography of the Appendix. The vermiform appendix 
springs from the inner aspect of the caecum, about 1 inch below the ileo-caecal 
valve. The anterior longitudinal band (5f the ascending colon, if followed 
into the caecum, will be found to terminate at the base of the appendix, 
which is a cylindrical structure of an average length of inches, and provided 
with its own mesentery, in the free border of which runs the appendicular 
branch of the posterior ileo-caecal artery. Usually the appemdix is straight, 
but not infrequently it may be found curved, or acutely bent, when inflam- 
matory changes have occurred. The direction of the appendix from its 
base is very variable ; it may hang down into the true pelvis, or it may run 
upwards along the inner aspect, behind, or even on the outer side, of the 
caecum and ascending colon. When inflamed it may be found adherent 
in any one of the three shallow peritoneal fossae which are found in the ileo- 
caecal region. It may, on occasion, much exceed its normal length, and a 
specimen measuring 10 inches in length has been removed by Paterson. It 
has not infrequently been found, when elongated, running upwards to the 
liver, the tip of the appendix being adherent to the under-surface of this 
organ. 

In structure, the appendix resembles the rest of the intestinal tract in 
consisting of jpentonexily muscular, suhm'iicous, and mucous coats. The 
mucosa has a covering of columnar epithelium, with a fair number of tubular 
glands similar to Lieberkuhn’s glands. In addition, there is an abundance 
of lymphoid tissue, collected in the form of numerous follicles, which project 
on the surface and also extend into the submucous layer. They are most 
numerous in the distal parts of the organ. 

Of the function of the appendix nothing is definitely known, and by 
many writers it is regarded as a vestigial structure. The well-developed 
glands which it possesses, and the fact that it has been proved to increase in 
length during childhood and early adult life, suggest that it is a functional 
and not an effete organ (Arthur Keith). 

Etiology of Appendicitis. In infancy and old age the disease is rare ; in 
young and middle-aged adults it is most common. Of the exciting causes 
of appendicitis nothing is definitely known, and it is unnecessary in this 
chapter to examine the many interesting speculations which have been put 
forward by different writers. The organisms and parasites (oxyuris vermi- 
cularis) which are found are those frequently inhabiting the intestinal tract. 

Morbid Anatomy. The inflammatory process begins in the mucosa and 
thence spreads outwards, involving the peritoneal coat last of all. The initial 
stage is a catarrhal inflammation of the mucous membrane, and specimens 
examined at this stage usually show small petechial spots, and sometimes 
minute ulcers. When the infection is acute the catarrhal stage passes into 
one of extensive, or even general ulceration of the mucous membrane, as a 
result of which perforation of the coats may occur at some point. Occasion- 
ally, the infection is so acute that massive gangrene affecting all the coats, 
or even the entire organ occurs. The gangrenous wall soon gives way, 
allowing the contents to escape. When the infection is less virulent than 
this, the stage of catarrhal inflammation passes into one of subacute or 
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chronic inflammation affecting all the coats of the organ, and by extension 
affecting its own mesentery, and the peritoneal surfaces of adjacent organs. 
In such cases the inflammatory process progresses, not uniformly, but by 
exacerbations with more or less prolonged intervals, and (*]inically these 
cases are characterized by repeated recurrences. 

An inflamed appendix tends to form adhesions rapidly with surrounding 
organs. These are protective, and serve to isolate the diseased organ from 
the general peritoneal cavity. Occasional exceptions are met with in the 
case of an acutely inflamed or gangrenous appendix, in which diffuse general 
peritonitis ensues, and yet the diseased organ may be found entirely free from 
adhesions. This is to be explained by the sudden flooding of the peritoneal 
cavity with organisms of great virulence, which being rapidly absorbed 
produce an acute toxaemia, in the presence of which the protective peritonitic 
reaction is not developed. That perforation does not invariably result in 
general peritonitis is explained by the fact that there is usually time for 
limiting adhesions to be produced. 

As a result of the adhesions, localised abscess-formation is frequently 
seen in cases of appendicitis. This may occur either with an acute initial 
attack, or with a chronic case which has undergone exacerbations. There 
are four principal situations in which an appendix-abscess may develop : 
(a) on the inner aspect of the caecum, the pus-cavity being limited by 
adherent coils of small intestine ; (d) on the outer part of the caecum between 
it and the anterior abdominal wall ; (c) in the pelvic cavity, either in the 
pouch of Douglas, or in the cellular-tissue planes on the right pelvic wall ; 
(d) behind the caecum, tracking upwards towards the kidney, or into the 
connective-tissue lying upon the iliacus muscle (retro-caecal abscess). These 
abscesses very rarely rupture into the peritoneal cavity ; occasionally they 
become spontaneously evacuated into the intestine, or through the abdominal 
wall. Sometimes they remain encapsuled and gradually become sterile. 
Occasionally secondary abscesses may form m such remote situations as the 
left iliac region and the subdiaphragmatic space. 

CLINICAL FEATURES OP AN ACUTE ATTACK 

The symptoms of an acMe attack will be finst described, and then those of 
a chronic case with exacerbations. 

Symptoms. The onset is almost invariably sudden and may occur in an 
individual who has previously shown no sign of ill-health. The symptoms 
are, generally speaking, those of the ‘ acute abdomen,’ and do not call for 
description here, but infrequently, however, there is little in the sjnnptoms 
to call attention to the abdomen and the patient’s condition is that of a 
severe febrile toxaemia. Even in such atypical cases there are usually 
certain localising signs which can be recognised on careful examination of 
the abdomen. 

Abdominal Signs. In the initial stages there is general tenderness on 
pressure, even of the gentlest ; this is soon succeeded by general abdominal 
swelling, and impaired movement on respiration, localized tenderness, 
rigidity of the right rectus muscle, affecting usually the lower half of the 
muscle, and in some cases the formation of a swelling in the right iliac region. 

The degree of general enlargement is not great unless general peritonitis 
supervenes. When localized tenderness appears the general tenderness 
usually subsides, although the localization may take the form of an exag- 
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gerated tenderness at some part. The point of greatest tenderness is usually 
in the area corresponding to the position of the base of the appendix {vide 
supra), but this is by no means invariable. McBurney’s point (obtained by 
bisecting a line joining the umbilicus with the right anterior superior iliac 
spine), although the commonest point of great tenderness, has not the 
diagnostic importance which was at one time attributed to it. Not infre- 
quently the most tender spot will be found beneath the right costal arch 
over the gall-bladder, or in the right renal r(‘gion. Sometimes the umbilical 
region, or the left iliac region is the seat of greatest tendern(‘ss In retro-csecal 
cases, the tender spot is often to be found posteriorly in the costo-iliac space ; 
unless this is remembered an important diagnostic sign may lie overlooked. 

MuscAilar rigidity is a very important sign, and great attention should 
be paid to it. It is a reflex spasm which is protective in function, the muscle 
being ‘ on guard ’ over the subjacent diseased area In its lightest form it 
can best be d(‘tected by very gently jialpating the two recti nniscl(‘s simul- 
taneously with the tw^o hands, when the delicate difference can be detected. 
Later on, the increased tension and resistance of the muscle can be more 
readily recognized. This sign is an early one and is therefore of impor- 
tance, for it may be found at a time when the abdominal respiratory 
movements are apparently unchecked. 

A swelling in the right iliac region is formed in most cases where protec- 
tive adhesions have had time to develop, i e in all but the most sev(*re cases 
of perforation, gangrene', or general peritonitis. In the t'arly stages this 
swelling is obscured by the jirotective muscular spasm beneath which it is 
being formed. In character it is ill-defined, subresonant, of variable size, 
and of variable tenderness and consistence. It consists mostly of adherent 
coils of intestine, among which may be found a variable amount of pus. In 
some cases the swelling may be formed in the pelvis, and may then be 
detected by vaginal or rectal examination, even if nothing can be felt in the 
appendix-region. It is therefore important to remember the assistan(;e which 
may be obtained in a difficult case from internal examination. 

The majority of cases of acute appcaidicitis tend to subside spontaneously , 
recurrence is then almost invariable, although the subsecpient attacks are 
usually less severe. When the original infection is intense, the case goes from 
bad to worse, and if unrelieved by operation, death ensues from acute 
toxaemia or from general peritonitis. 

Differential Diagnosis. We are here only concerned with the diagnosis 
of certain gynaecological conditions : there are a number of other conditions, 
common to both sexes, th(‘ exc'hision of which is of equal importance, but for 
this the reader must be referred to text-books of general surgery. 

Ectopic Pregnancy, In the early stages the symptoms of profuse internal 
bleeding from tubal rupture, or tubal abortion, may closely resemble the 
initial symptoms of acute appendicitis {see p. 197). In both, an acute attack 
of abdominal pain, attended with nausea or vomiting, may occur with entire 
suddenness. Some general abdominal enlargement and tenderness are seen, 
and in an ectojiic case, the pain and tenderness may become localized to one 
or other iliac fossa. And further, in both conditions a swelling may be 
detected in the pouch of Douglas, and although in the one instance it is 
blood, and in the other inflammatory fluid or pus, the differentiation of these 
two is not easy. A history of amenorrhoea may be misleading, for appen- 
dicitis may occur in early uterine pregnancy. 
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Three points may be relied upon to distinguish a case of ectopic preg- 
nancy. (1) There may be definite signs of internal bleeding, such as pallor, 
coldness of the extremities, a subnormal temperature (in the initial stages), 
and in extreme cases restlessness and air-hunger. (2) Slight haemorrhage from 
the uterus practically always occurs, and will usually be found to have pre- 
ceded the acute onset. (3) On vaginal examination, cervical softening, and 
some enlargement of the body of the uterus may be detected. If these three 
points can all be made out the diagnosis is certain. Errors in diagnosis of 
this (condition are not attended by serious consequences, if the rule laid down 
for the treatment of both is followed, viz. operate immediately. 

Acute Salpingitis. The commonest cause of this condition is an ascend- 
ing infection, consequently it is most likely to be met with in the course of 
an attack of gonorrhoea or in connection with miscarriage and childbirth. 
In virgins tubercle is the commonest cause, and, although usually chronic, 
tuberculous salpingitis sometimes undergoes acute exacerbations. The 
history of the case is consequently an important point in the differential 
diagnosis. An attack of acute salpingitis frequently coincides with a men- 
strual period. 

The initial symptoms may closely resemble those of acute appendicitis ; 
when localizing abdominal signs appear, they will be found to affect the 
lower abdominal zone generally, although tenderness and pain may b(‘ 
much more marked upon one side than the other. This is due to the fact 
that acute salpingitis is essentially a bilateral condition. In this region a 
swelling soon develops, which has the characters already described as those 
of pelvic peritonitis (p. 234), for except in the most acute cases, a protective 
roof of adherent coils of intestine is formed above the inflamed tubes. 

On pelvic examination the findings are usually definite and clear. Acutely 
inflamed appendages are recognizable as postero-lateral swellings of charac- 
teristic shape, and accompanied by general thickening and extreme tender- 
ness of the region of the pouch of Douglas. Rectal examination will often 
give better access to the swelling than examination per vaginam. 

Acute Axial Rotation of an Ovarian Cyst or a Dilated Tube. The clinical 
results of acute twisting of the pedicle will be described on page 636, to which 
the reader is referred ; it will be seen that they also resemble the initial 
symptoms of acute appendicitis. The recognition of this condition depends 
solely upon the discovery of the tumour (cyst or tube) which has become 
twisted. In the case of an ovarian cyst of moderate size, this presents little 
or no difficulty, except perhaps in the case of very corpulent women. A 
dilated tube seldom attains sufficient size to be recognized by abdominal 
examination alone ; but bimanual examination will certainly reveal its 
presence. It is only in the early stages that diagnostic difficulties will arise ; 
when the abdominal swelling and tenderness subside, a complete examination 
of the abdomen becomes practicable, and the tumour will then be discovered. 

Ovarian Haanatoma. Occasionally an acute effusion of blood occurs into 
the stroma of an ovary {see p. 594), causing intense pain and many of the 
signs of peritoneal irritation — such as abdominal enlargement and tender- 
ness. When the right ovary is affected, the localizing signs make the case 
practically indistinguishable from one of acute appendicitis. The affected 
ovary may, however, be found, on pelvic examination, to be enlarged and 
extremely tender. If the case is kept for a time under observation, the ovary 
may be found to increase rapidly in size. 
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Acute Pyelitis. In this condition a sudden onset attended with acute 
abdominal pain in the right side and tenderness on pressure, and sometimes 
with vomiting, may occur. A catheter specimen of urine will show the 
characteristic charges associated with pyelitis (see p. 244), enabling the con- 
dition to be recognized. 

The differential diagnosis of the above-mentioned conditions from acute 
appendicitis is not of mere academic interest, but has its practical imports 
ance. In the cases of ectopic pregnancy and axial rotation, immediate 
operation is indicated, so that the treatment does not differ from that 
of acute appendicitis. In the cases of acute salpingitis and ovarian hsema- 
toma the interests of the patient require delay for reasons which are set out 
in the section dealing with tubo-ovarian inflammation (see pp. 570, 571). 

Treatment of Acute Appendicitis. The treatment is to operate as soon as 
the diagnosis is made ; when in doubt as to the diagnosis, it is better to 
operate than to wait. The justification for formulating such a rule is, that 
cases of acute appendicitis practically always recover when operatcnl on in 
the early stages, while the risk to life increases with every hour’s delay. 
When perforation, or gangrene, or diffuse peritonitis has occurred, it is not too 
much to say that every moment’s delay imperils the patient’s chances of 
recovery. Yet there is no clinical method of recognizing the exact condition of 
the appendix ; the true nature and gravity of the case can only be revealed by 
operation. If the diagnosis is proved to be wrong, a simple exploration of 
the abdomen, when properly carried out, is practically devoid of risk, and it 
is better to operate and be wrong, than from indecision to allow the favourable 
moment to pass. 

The Operution. The technique of removal of the appendix is considered 
in a later section (see p. 696). It is, however, important to bear in mind 
that in dealing with all acute abdominal conditions, the aim of the surgeon 
should be strictly to limit his interference to what is absolutely necessary. 
Prolonged manipulations, forcible handling, and haemorrhage should be 
most carefully avoided. If an abscess is present, the collection of pus should 
be evacuated and drained ; if the appendix lies within the abscess-cavity it 
can be dealt with, if not, the abscess-wall should not be broken through in 
order to search for it. It is better to perform a second operation and remove 
it at a later date. Again, if the appendix is located, but cannot be raised to 
the surface on account of adhesions, it is better to amputate it and cauterize 
the base without attempting to bury the stump. The bowel- wall may 
easily be torn, as acute inflammation renders it extremely friable, and to 
close the rent may prove impossible for want of free access. It is generally 
advisable to drain cases of acute appendicitis ; when collections of pus have 
been met with it is essential. 

A case of acute appendicitis with severe toxaemia is not out of danger 
when the operation has been successfully concluded. Vigorous treatment on 
the general lines laid down for cases of septicaemia (see p. 220) must be begun 
immediately after the operation, and among the measures advised none is 
more important than continuous, rectal, saline transfusion. 

CHRONIC APPENDICITIS 

After an attack of acute appendicitis has subsided, if an operation is not 
performed, recurrences are practically certain to occur. These recurrences 
vary much in severity, and are often subacute or even trivial in character. 
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Sometimes cases of chronic appendicitis are met with in which there has been 
no acute attack at all. 

Morbid Anatomy. The conditions met with at operation are chiefly 
peritonitic adhesions, with thickening and induration of the walls of the 
appendix. As a result of narrowing of the lumen in places, local dilatations 
may form, the distal end being specially liable to undergo this change. Often 
the appendix is bent or twisted, and its mesentery thickened. In the earliest 
stages the vessels on the surface of the appendix are injected, and the whole 
organ feels abnormally rigid. On opening a ^ chronic appendix ’ fecal 
matter or fecal concretions are almost invariably found within it. Cases 
such as these are true instances of primary appendicitis even when the 
appendix is found, as frequently happens, adherent to the tube, the ovary, 
or the uterus ; the latter organs then show no other abnormal jty than the 
adhesions. 

Frequently, however, the appendix becomes involved in the spread of 
an infective inflammation from the tube, and it is then difficult to know 
whether it was primarily diseased or not. Thus it may be found densely 
adherent to the wall of a pyosalpinx, or an infected ovarian cyst. When 
such a condition has been of long standing, a fistulous communication may 
be established by ulceration between the lumen of the appendix and the 
abscess-cavity, as in a case recorded by Bland-Sutton. This occurrence is, 
however, very rare. In cases where the appendix and the right tube are 
involved, while the left tube and ovary are healthy, the presumption is that 
the appendix is the organ primarily at fault. Unilateral sal])ingitis from 
gonorrhoea or sepsis is almost unknown, but it may occur from tubercle, and 
when the right tube and appendix are the only organs involved, the possi- 
bility of tubercle should always be borne in mind. 

Clinical Features. The symptoms of chronic appendicitis are abdominal 
pain, not necessarily referred to the site of the appendix at all, and fre- 
quently felt in the epigastric or umbilical regions. The most characteristic 
feature is its marked tendency to recurrence in definite attacks, which may 
last for a few days, or only for a few hours. As a rule, no exciting cause of 
the attacks can be recognised. In addition to the attacks of pain, there is 
often more or less constant abdominal discomfort or actual pain, which may 
be aggravated by such conditions as menstruation, fatigue, jolting from a 
railway journey, etc. In addition there are often marked dyspeptic symp- 
toms, especially of the variety known as ‘ hyperchlorhydria,’ and attri- 
buted to an excess of acid in the gastric secretions. It has been shown 
that gastric and duodenal ulcers frequently occur in company with 
chronic appendicitis, and the clinical picture is then necessarily complex 
in its details. 

When chronic or acute inflammatory pelvic conditions exist in company 
with chronic appendicitis, the clinical features are modified in a different 
direction. The tendency to recurrent attacks of abdominal pain is a feature 
of both conditions, and menorrhagia, dysmenorrhoea discharges, and sterility 
are usually present as well. When the symptoms appear more severe than 
should be expected from the amount of damage sustained by the pelvic 
organs proper, it is reasonable to suspect that the appendix is also involved. 

The physical signs met with in chronic appendicitis are few and ill- 
defined. Tenderness in the ‘ appendix region ’ is often met with in cases of 
pelvic inflammation as well as appendicitis. Sometimes definite thickening 
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can be felt on deep palpation, sufficiently localized to warrant its being attri- 
buted to the appendix. If the stomach or duodenum is also involved, the 
tenderness and thickening may be found in the upper abdomen. If pelvic 
examination shows definite inflammatory enlargement of the tubes and 
ovaries, the relation of the appendix to the swelling can only be made out by 
exploratory operation. 

Treatment. Cases of chronic appendicitis usually resist all medical treat- 
ment and come in the end to operation. When removing an appendix of 
this character the general surgeon must recollect how frequently the tubes 
and ovaries are also involved, and must carefully examine them. And in the 



Fia. 148 . Diagram of a Vertical Section of the Pelvis in a Case of 
Perforating Diverticulitis. The bowel-wall is seen to be stenosed for some 
distance and a narrow channel leads from the lumen of this portion into a 
mass of inflamed tissue placed between the intestine and the uterus. The round 
black mark on the ri^ht of this channel is the cross-section of a se^cond diverti- 
culum. Infection of the cellular tissue had taken place from the larger 
diverticulum, and, spreading in all directions, had led to the formation of the 
dense mass indicated in the drawing. The posterior cul-de-sac is occupi(‘d 
by fluid — inflammatory exudate. (Maxwell-Telling.) 

same maimer the gyna3cologi8t, when dealing with chronically inflamed 
adnexa, must never omit to explore the appendix and remove it whenever it 
shows any abnormality. 

DIVERTICULITIS: SIGMOIDITIS 

The name ‘ diverticulitis ’ is made to include the inflammatory changes, 
incidental or secondary, to diverticiilosis, a condition in which hernial 
pouches exist in the walls of the large bowel. These pouches or diverticula 
are protusions of mucous membrane through the muscular coat of the bowel 
and their site of election is the upper part of the pelvic colon ; the disease has 
therefore been studied more closely in connection with the sigmoid portion 
of the colon than with any other part of the alimentary system, so that the 
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terms ‘ diverticulitis ’ and ' sigmoiditis ’ are almost interchangeable. Just 
as the old term ‘ typhlitis ’ has been replaced by ‘ appendicitis/ so it has come 
about that the term ‘ diverticul^is ’has replaced ‘ sigmoiditis.’ 

Strictly speaking, the cxpresio^j/ diverticulitis ’ should be confined to 
inflammation of diverticnilar origin — since hyperplastic inflammation of the 
bowel can be present in the absence of diverticula, i.e. non-diverticular 
sigmoiditis is known to occur. It is highly probable that the type of sigmoi- 
ditis which leads to the formation of an inflammatory mass is nearly always 
due to diverticula, and as this intrinsic mass-forming type of sigmoiditis (see 
Fig. 148) is the one which is most likely to be encountered by the gyna?colo- 
gist we shall consider the term ‘ diverticulitis ’ to be the most appropriate for 
our use. . 

Diverticulitis is commoner in men than in women (25 men to 16 women 
(Lockhart-Mummery), 71 men to 29 women (Spriggs) ), yet the fact that in a 
clinical record of 92 cases compiled by Maxwell-Telling, 74 of these apply to 
the female sex is sufficient reason to indicate the necessity of mentioning this 
lesion in a text-book of Gynaecology. Telling remarks : “ There is no doubt 
oi th(‘ pathological relationship of the sigmoid flexure to the pelvic viscera, 
and further res(‘arch will Indp to determine with what frequency the diver- 
ticula play a part in pelvic lesions.” 

Prominence was first given to this condition as far as the sigmoid is con- 
cerned by Fraser in 1898. Moynihan published the first case in this country 
111 1907 ^ ; he spoke of ‘‘ the mimicry of Malignant Disease in the l^arge 
Intestine,” and at the suggestion of this surgeon Maxwell-Telling has com- 
piled the most complete account of the condition which has ever been 
published.^ 

To the above we are indebted for the present short abstract. Diverticula 
of the mucous membrane of the sigmoid occur most frequently near the 
convexity of the bowel ; they tend to be multiple and to run in two rows. 
They often form hernial protrusions of the mucosa into appendices epiploicae. 
Externally they present as flask-shaped bodies with narrow necks. The 
communication with the bowel-lumen is quite small and may be hidden 
under one of the mucous folds of a bowel which shows (1) an abnormal 
rugosity, (2) an abnormal amount of fat, (3) tonic contraetjon of the longi- 
tudinal bands. These diverticula may only be microscopic in size, they are 
never very large, they usually contain fa3ces in varying degrees of inspissa- 
tion. They may become separated from the bowel at their narrow neck and 
lie as loose foreign bodies on the floor of the pelvis. 

Etiology. The cause of these mucous protrusions is thought to be in- 
creased pressure within the bowel produced by the accumulation of faeces 
or the pressure of gas. Faecal stagnation being greatest in the sigmoid will 
account for this portion of the bowel being most commonly affected. Spriggs 
cites the habitual use of aperients as a cause. Anything which hampers or 
weakens the musculature of the bowel is a contributary factor — e.g. ptosis 
of the viscera is said to lead to general weakening and relaxation of the 
alimentary musculature. Obesity is another cause of such weakness, and 
it is proved that diverticula are much commoner in fat-laden bowels than in 
those with a thin mesentery. Senility favours the condition, the frequency 
of diverticulitis in advanced age is such as to render the association helpful 

1 Bni Med. Jour , 1907, ii, 138 ; Edm. Med, Jour., 1907, 

^ “ Acquired Diverticula,” etc. Telling and Gruner, Bnt. Jour, of Surg., iv., 1916-17. 
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in differential diagnosis ; according to Telling its presence would not seri- 
ously be considered under the age of 35, most of the cases occurring between 
the ages of 40-65. In Lockhart-Miimmery’s 41 cases the average age was 
60 and the youngest 42. 

As gynaecologists we are more concerned with the secondary pathological 
processes which occur with sigmoid diverticula than with the primary 
lesion ; the fact that a mass of considerable size may be formed must be 
realized, and we must study the symptoms due to the inflammatory changes 
which follow diverticulum-formation. It is a well-known fact that chronic 
peritonitis in the sigmoid region is extremely common. Byrom B-obinson, 
quoted by Telling, found it in 85 per cent, of females in 800 autopsies. How 
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far this fact is associated with diverticula of the sigmoid has not been ascer- 
tained because so many diverticula are not to be discovered by the naked 
eye ; a thickening, however, of an adherent sigmoid is quite a common 
observation, and this thickening may result in the formation of a fusiform 
mass of consi lerabl(‘ size. 

The point for the gynaecologist to grasp is that a chronically inflamed 
sigmoid is bound to force its existence upon his notice sooner or later^ and 
that ill a Iarg(‘ [)ro})ortion of ca,s(‘s the (‘ause of the inflammation is a pre- 
existing diverticulosis or ac{]iiir(‘d h<‘rnial prot rusion of the mucosa through 
the muscular coat of the bowel. 

Clinical Features. The clinical features of inflammation of the sigmoid 
flexure are : — 
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(1) Pain. A long history of pain of a colicky recurrent character 
referred to the left iliac fossa. The pain is not, as a rule, accompanied by 
vomiting. 

(2) Tenderness. This is felt over the sigmoid and is accompanied by more 
or less rigidity of the abdominal muscles on the left side. 

(3) ‘ Tumour.' A sausage-shaped lump lying above and parallel to Pou- 
part’s ligament, varying greatly in size, and which may be mistaken for an 
ovarian or a uterine new growth. This mass is usually tender and fixed ; it 
may be observed to vary in size and even to disappear for a time. This 
variability in its physical manifestations is of great diagnostic value. The 
‘ disappearance ’ may be due to suppuration and bursting into the bladder. 
Abscess-formation and rupture leads to the supervention of acute symptoms 
which may be preceded by a history of slight trauma, such as straining at 
stool, jolting in an automobile, lifting heavy weights, etc. The clinical 
aspects of the case then resemble appendicitis. In 324 cases collated by 
Telling and Maxwell general peritonitis occurred in 18 per cent. Fistulous 
communication with the bladder occurs in over 1()*7 per cent, of these cases. 

Pelvic Sympto7ns. The relationship between sigmoidal inflammation and 
diseases of the female genitalia is deserving of careful study. Poiilain draws 
attention to the coincidence of salpingitis and sigmoiditis with the one lesion 
augmenting the other ; sigmoiditis has been found associated with phlebitis 
and inflammation of the left broad ligament. The', symptoms will correspond 
with the associated adnexal or uterine lesion. As the figure (Fig. 148, p. 252) 
shows, there may be a definite tumour without any notable constriction of 
the lumen of the gut, and this mass will have to be differentiated from ovarian 
and uterine conditions. Many cases are recorded of pelvic swelling of sigmoid 
origin without bowel -symptoms. Telling considers that diverticulitis should 
be taken into account m the differential diagnosis of all pelvic inflammations 
and tumours situated in the left lower quadrant of the pelvis. 

Diagnosis. The use of the sigmoidoscope has proved disappointing ; 
orifices of diverticula are difficult to find, being overlaid by semilunar folds 
of mucous membrane. X-ray examination, after a barium-enema or bis- 
muth-meal, may help to reveal such diverticula as are not already filled with 
inspissated faeces {see Fig. 1 49). In differential diagnosis the following points 
of contrast between diverticulitis and carcinoma may be noted : -- 

In diverticulitis there is (a) a long history of left-sided abdominal pain 
yet no loss of nutrition ; {b) the appearance and disappearance of a swell- 
ing ; (c) X-ray demonstration of diverticula in some cases ; (rf) pyrexial 
attacks. 

In carcinoma of the sigmoid, (a) loss of flesh may be evident early ; (6) 
pain and tenderness occur quite late ; (c) there is no temporary subsidence 
of the swelling ; {d) suppuration and abspeg^s are m ost unlikely. 

In certain of our own cases the secondary inflammation following on diver- 
ticulosis was so diffuse as to present features similar to a retro-peritoneal 
sarcoma ; and in others it resembled diffuse adenomyoma of the base of the 
left broad ligament. Th(i formative, or hyperplastic, type of tuberculous 
peritonitis is another condition which may resemble the late results of 
diverticulitis. The finding of giant-cells in the inflammatory tissue has led 
to an erroneous diagnosis of tubercle in some cases of diverticulitis. 

Treatment. If recognised early enough any segment of the colon con- 
taining diverticula should be resected. A time comes later on when it is 
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impossible to remove the bowel on account of fixation by secondary inflam- 
mation. At this stage nothing but a colotomy is of any assistance. 

For fiiT-thor inforraation on diagnosis and treatment see “ Diverticulitis and its 
Surgical Treatment,” J. P. Lockhait-Miimmery, Lancet. February 27th, 1926 , F. I. Spriggs 
and 0. A Marxer, ” Intestinal Diverticula,” Quarterly Journal of Medicine, 1925, xix , 79. 

SPECIFIC INFECTIONS 

GONORRHCEA IN WOMEN 

Historical. The word gonorrhoea, from pelv (seed), and yovfi (flow), dates 
from A.D. 160, and was given by Galen to the flow of pus which escapes 
from the male urethra in the condition which we now know to be a contagious 
venereal disease. Galen believed gonorrhoea to be an involuntary flow of 
semen ; etymologically, therefore, the term ‘ gonorrhoea ’ is inaccurate. In 
the Book of Leviticus (chap, xv) Moses laid down rules relative to prophy- 
laxis, and in Deuteronomy we find that a man was entitled to a divorce if his 
wife was found to have gonorrhoea. Thus biblical history takes us back to 
about B.c. 1471. The disease was also known to the early Japanese, Egyp- 
tians, Romans, and Greeks. The early writers gave little attention to 
gonorrhoea in the female, and intraperitoneal complications were not recog- 
nizefl. About the end of the fourteenth century the infectious and contagious 
nature of gonorrhoea began to be recognised, and medical supervision of 
brothels was inaugurated. Towards the end of the fifteenth century the first 
great epidemic of syphilis swept over Europe. It was a comparatively new 
disease, and subsequently much confusion arose between syphilis and gonor- 
rhcca. The latter was regarded as a complication of syphilis, and was 
vigorously treated by mercury and sarsaparilla. John Hunter, wishing to 
settle the relationship of gonorrhoea to syphilis, inoculated himself in May, 
1767 by making two punctures in his penis with a lancet dipped in venereal 
matter taken from a supposed case of gonorrhena. He developed syphilis, 
and consequently drew the conclusion that syphilis developed from goiior- 
rhena. The true explanation of the nature of gonorrhoea thus received a set- 
back, which was not made good for over sixty years. Phillippe Ricord 
(1831-1837) made 667 inoculations of gonorrhoeal pus and in no case did 
syphilis result, thus clearly establishing the non-identity of gonorrheea and 
syphilis. Ricord did not believe that gonorrhoea was a specific disease, but 
regarded it as a ‘ simple ’ catarrh produced by the action of various irritants 
on the mucous membrane. Among these irritants he mentioned uterine 
catarrhal, lochial and menstrual discharges as peculiarly likely to set up 
urethritis. In 1868 Salisbury found spores in twos and fours in pus-cells, and 
in 1872 Hallier found a micrococcus in gonorrhoeal pus. 

In 1879 Neisser described these micrococci and their method of division 
and gave them the name of gonococci. Watson Cheyne discovered the gono- 
cocci in the same year as Neisser, but did not publish his discovery until 
1880. In 1872 Emil Noeggerath, of New York, drew attention to ‘‘ latent 
gonorrhoea of the female sex.’’ Previous to this, gonorrhoea in the female 
was regarded as a vaginitis. Noeggerath was the first to insist that inflam- 
mation of the uterus, appendages, and peritoneum was the direct result of 
gonorrhoea. He showed that the disease may remain latent for long periods, 
and drew attention to the sterilizing effects of gonorrhoea. 

Sumynary. Ricord definitely established the identity of gonorrhoea, 
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Noeggerath proved it to be an ascending infection capable of producing 
sterility and puerperal infection, and, what is very important, he pointed out 
the long continued contagiousness of the disease. Neisser in 1879 demon- 
strated the specific diplococcus with which his name has ever since been 
associated. In 1885 the gonococcus was first grown on an artificial medium 
by Bumm. In 1886 Roux, of Paris, published the method by which gonococci 
can be difierentiated by the Gram method of staining. 

Bacteriology. The gonococcus is most frequently found in pairs, but is 
not uncommonly seen in tetrads, and occasionally groups of eight cocci 
exist. In shape they are somewhat reniform, and have been likened to 
coffee beans ; they are arranged with their concave surfaces in close apposi- 
tion (see Fig. 150). In size a gonococcus measures from_;;8p, to l-G/i in its 
long diameter and to •8/x in its short axis. It is non^cii^" The typical 
shape and arrangement are 
best seen in smear-preparations 
made from pus. When pre- 
pared from growths on culture- 
media, gonococci vary con- 
siderably ill size and are 
rounded in shape. A film 
made from pus shows the 
organisms within the pus-cells — 
an important feature for pur- 
poses of identification. Gono- 
cocci are Gram-negative, they 
are difficult to grow on ordinary 
culture-media, the best medium 
being agar covered with a thin 
film of sterile human blood. 

There are two other organisms 
which, like the gonococcus, are 
left unstained by Gram’s 
method, viz. the meningococcus 
(diplococcus intracellularis men- 
ingitidis) and a staphylococcus 
known as micrococcus catarrha- 
Us. The former not only 
resembles the gonococcus in its characters and staining reaction, but it is 
likewise to be found in pus-cells. Cultural differences must be relied upon 
in making a differential diagnosis between these two organisms, and this 
is provided for by the fact that the meningococcus grows more readily 
on artificial media. If Gram-negative diplococci are found in cerebro- 
spinal fluid it may reasonably be assumed that they are meningococci, and 
if Gram-negative diplococci are foimd in the secretion of the genitalia the 
inference is that they are gonococci ; but the meningococcus has occasionally 
been found in the urethra and in the female genital organs, so that cultures 
must be made in order to arrive at a correct diagnosis. The micrococcus 
cMarrhalis has been found in the urethra. It grows freely on media in 
common use such as agar, broth and gelatin ; it is more oval in form, and 
is slightly larger than the gonococcus. 

Gonococci may be grown on blood-agar and on hydrocele-fluid agar 



Fig. 150. Gonococci discovered by Neisser 
and by Watson Cheyne in 1879. The film 
was prepared from vaginal discharge and 
stained with Loffler’s methylene-blue. The 
gonococci are seen lying free and also within 
pus-cclla (E. Shaw). 
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(Western, Mallory). The cultures soon die, so that to keep the growth alive, 
sub-cultures must be made every other day, and even then they lose their 
power of reproduction (E. Shaw). The organism requires moisture, it dies 
in a dry atmosphere, and it is killed by a low heat (e.g 41-43° C. for ten 
minutes). Both these facts have been turned to account in the treatment 
of gonorrhoea. In addition to the peculiarities above mentioned, it is to be 
noted that the gonococcus shows a selective parasitic adaptability for the 
human race. Even the highest apes cannot be infected. 

Pathology. Toxin and Injury. The gonococcus produces an endotoxin 
which sets up an active inflammatory reaction. This toxin is said to be set 
free from the body of the organism at its death. The inflammation spreads 
along epithelial-lined surfaces without, as a rule, producing necrosis of the 
epithelium, but this may occur, and then infection quickly extends to the 
underlying tissue, when necrosis and abscess-formation may follow. The 
inflammatory exudation consists of serum and polymorphonuclear leucocytes ; 
little or no fibrin is formed. The leucocytes take up the fat and collect in the 
subepithelial tissues, where they appear to the naked eye as a narrow, opaque, 
yellowish zone. In the more chronic lesions, lymphocytes often infiltrate the 
submucous tissues in large numbers, plasma-cells abound and eosinophiles 
may be fairly numerous. 

The gonococcus, although normally an organism which lives on mucous 
membranes, is able to penetrate into the tissues and into the blood. Thus a 
gonococcal septicaemia may arise, with metastatic infection of joints, heart, 
serous membranes, and meninges (see p. 266). In women the seriousness of 
gonorrhoea is enhanced by the far-reaching local lesions it produces, and by 
its persistence in spite of treatment. 

Being acute to start with, it tends to become less active and to persist 
in a chronic form for years. It commonly causes a spread of inflammation 
through the whole generative tract, as well as along the urethra, and bladder ; 
and sometimes it ascends to the ureters and to the kidneys. The effect of 
the toxin on fibroblasts is to cause them to throw out an abundance of 
collagen which produces scar-tissue and contraction. The toxin is also said 
to account for the buboes which are seen in acute cases of gonorrhoea. 

Clinical Data. The Collection of Material for Investigation. This requires a 
knowledge of the lurking-places of the gonococcus, which, stated briefly, are all 
the anatomical orifices and crypts appertaining to the external genitalia, and 
also the cervical canal (see PL XIII). These comprise the urethra with the 
openings of the paraurethral glands in its floor ; the openings of Skene’s 
tubules (see p. 59), the orifices of Bartholin’s ducts ; and, finally, the cervical 
endometrium and Nabothian follicles. From these situations secretion may be 
obtained. In obtaining a specimen from the cervix, a Ferguson’s speculum is 
passed and the external os exposed : excess of mucus or muco-pus is removed 
by a saturated solution of sodium bicarbonate, and a wire, with sterile wool 
wound around it, is passed up the cervical canal and the mucous membrane 
well rubbed ; this will bring away some surface-epithelium with its secretion 
and a little blood. The swab is then returned to its tube and sent to the 
laboratory. When the organism cannot be detected in the cervical secretion, 
it may still be possible to find it in the deeper portion of the glands, if a 
piece of tissue is excised for microscopic examination. 

Urethral secretions are obtained by running the finger along the anterior 
vaginal wall from within outwards, so as to express the fluid from the meatus. 
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By means of expression, pus may also be made to issue from the ducts of 
Bartholin. A fine platinum loop may be passed into the more patent of the 
paraurethral crypts and a suppurating Nabothian follicle may be punctured 
by a sterile scalpel through a speculum. Care must be taken to avoid con- 
tamination with vulval or vaginal secretions. If pus from more than one 
source is examined the tubes must be numbered. The methods of preparing 
and staining films are described below. ^ 

The clinical importance of what has already been stated must be em- 
phasized, viz. that the danger of gonorrhoea is very largely due to the power 
possessed by gonococci of penetrating uninjured epithelial tissues. Once 
underneath the surface, these tissues afford them nutrition and protection, 
whence the chronicity of the disease and its frequently latent characters. 

There is no immunity against gonorrhoea. The wife to whom a husband 
has given the disease may re-inf cct her husband. Chronic cases are as 
dangerous as they are common, owing to the fact that gonorrhoea may be 
present in chronic form without subjective signs to warn the infected person 
of its presence. Conorrhoea can be very obstinate, but it can be cured. 
Many bacteriological investigations are necessary, however, before we are 
in a position to pronounce upon a cure. 

The average incubation-period in conveyance of the organism per coitus 
is about three days. Accurate determination of the site of infection in women 
18 a matter of prime importance for the gynaecologist. This will depend, to 
some extent, upon the anatomical peculiarities of the genitalia. A highly 
situated meatus is more likely to escape initial infection than one which 
opens lower down ; a low cervix with a gaping vagina may lead to the former 
being the first site of inoculation, but a very common occurrence is to get 
both urethra and cervix infected at the same time. 

Gonorrhoeal Urethritis. This is extremely frequent, and is generally 
present in fresh infections. In three days the discharge is purulent, the 
swollen lips of the meatus present as prominent red flaps owing to the 
ectropion of the mucous membrane, and between these a drop of greenish- 
yellow pus exudes. The canal is tender up to the neck of the bladder ; on 
endoscopic examination the swollen mucous membrane is seen to be covered 
by pus and a croupous exudate, and on removal of the latter a slightly 
haemorrhagic red surface is disclosed. The patient’s general condition is 
not much interfered with ; subjectively there is tickling or burning after 
micturition. Then follows a dull, continuous, pressure-sensation above the 
symphysis, or cramp-like pain during micturition may be complained of. 
These subjective symptoms soon lessen, in three or four weeks the urethra 
has its normal appearance, and in from six to twenty weeks it heals. If the 
general state of the patient is good it may heal spontaneously. In the 
chronic stage gonorrhoeal urethritis is difficult to detect ; if the patient has 

^ Method of Staining for Gonochicci From a swab taken m the way indicated, the 
secretion must be spread upon a clean glass-slide free from grease. It should then be fixed 
by passing it three times through a Bunsen flame, and stained by Jensen’s method. Examina- 
tion 18 then made under a ^ inch oil-immersion lens. 

(1) Stain for half a minute in 0 5 per ceni. aqueous solution of methyl- violet (6B). 

(2) Pour off the methyl-violet and pour on iodine solution (iodine 1 part, potassium iodide 
2 parts, distilled water 100 parts) for one minute, 

(3) Wash off iodine with absolute alcohol until decolorised. 

(4) Counter-stain with neutral red 0 1 per cent. 

(5) Wash in water, dry and mount. 

17—2 
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voided urine within an hour of examination, pus may be absent. In this 
way a woman, who may be regarded as clean by her doctor, may infect her 
husband. An important point to know is that even when pus is absent 
from the urethra, the swollen meatal lips present for some time as red or 
grey jelly-like elevations, very sensitive to the touch, and they bleed on 
palpation. Later on, the whole tube feels thick and hard, and internally 
the mucosa looks granular or jelly-like, and upon its surface plaques of grey 
or glassy appearance may be seen. Chronic gonorrhceal urethritis may, 
at any time, again become subacute or even acute. It should be borne in 
mind that unsuspected gonorrhoeal inflammation of the urethra in the wife 
is one of the commonest causes of supposed relapses in the husband. 

In the lower part of the urethra and near its mouth are found tiny glands, 
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the homologues of the prostate. Their oriflces soon become infected in the 
acute stage of gonorrhoea, and if their ducts get blocked, small miliary 
abscesses form at the sides of the meatus. It is important to remember 
these glands in the treatment of gonorrhoea in women. 

Gonorrhoeal Inflammation of Bartholin’s Glands. This is often double 
in acute stages of the disease, and generally so in the chronic form. The 
rule is for one gland to become infected before the other ; it does not always 
result in abscess-formation, and before it does so the appearances are not 
very striking. Infection is detected by the everted swollen mouth of the 
duct, from which pus can be squeezed ; and a spindle-shaped hardness 
indicates adenitis. Sometimes the duct becomes blocked with a cast swarm- 
ing with cocci. It is well to give here a word of catition about an over- 
readiness to diagnose gonorrhoea from undue redness of the orifice of 
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Bartholin’s duct. This feature may be due to innocent (non-specific) causes, 
and although it was designated the Ttiacula gonorrhceica by Sanger, it is by no 
means pathognomonic of this disease. 

Specific Bartholinitis may last for many months, undergoing exacerbations 
especially after coitus ; it gives rise to a dull pain on walking or sitting, but 
subjective signs are not prominent. In chronic cases the duct may be 
blocked partially or completely, the secretion becomes pent up in either case, 
but if the block is only partial the secretion escapes, and fills up again, giving 
what Martineau called absces a repMtion. If the block is complete and the 
secretion great, a large abscess the size of a pigeon’s egg forms. This is 
situated at the hinder part of the labium majus and pushes forward as far 
as the vestibule {see Fig, 45, p. 56) ; it is fluctuant, and the skin over it 
is red, stretched, and shiny. It ruptures in from one to two weeks, generally 
on the inner side, seldom above or below ; a suppurating fistula is formed 
which gradually closes up. 



Fig. 152. Condylomata Acuminata, X 16. (Jolly.) Microscopic 

appearance. 

Condylomata Acuminata, or venereal warts, are the result of irritation 
produced by gonorrhoeal discharges. They are compound papillomata 
which may occur on any part of the vulva and surrounding skin of the 
thighs and natal cleft, and may even extend up the whole length of the 
vagina. They consist of a central branching stalk of connective-tissue, 
which is covered by layers of squamous epithelium. In size they vary 
from that of a pin’s head to masses as big as a chestnut or Tangierine orange, 
and may be so numerous as to cover the vulva and completely to obscure its 
anatomy {see Figs. 151 and 153). Rarely, they extend up the vagina, and 
may be found upon the vaginal cervix. If the discharge subsides these 
warts may disappear spontaneously, but in neglected cases they persist and 
undergo necrosis. They are diagnosed from condylomata lata of syphilis 
by being more pointed, and more inclined to become pedunculated. More- 
over, the spironefna pallidum is to be found in the serum of the latter, and the 
Wassermann test will be positive. 
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Gonorrhoea of the Vagina. The vagina was formerly regarded as the 
commonest seat of this disease, but this is only true in children. The thick 
keratoid vaginal epithelium of the adult offers considerable resistance to the 
entry of penetrating diplococci, whereas the latter find it a comparatively 
easy task to enter through the epithelium of the urethra and of the cervical 
canal. In children, the vaginal epithelium is thin and soft, and hence more 
easily penetrated by the cocci (see Vulvo- vaginitis, p. 273). 



Fig. 153. Condylomata Acuminata VuLV.'f:. Naked-eye appearance. 

Acute primary gonorrhoeal vaginitis in adults is a most exceptional 
occurrence. It presents very striking features. There is such an abundance 
of pus that the outer genitalia are matted by dried secretion ; the small 
labia are red’ oedematous, and project beyond the labia majora, and they 
are eroded on the vaginal surface. The hymen is likewise swollen, tender, 
and eroded ; patches of adherent lymph are seen here and there, whilst 
every furrow is filled with pus ; the whole mucous membrane easily bleeds 
on touch, and is so exquisitely tender that examination has to be conducted 
under a general anaesthetic. The symptoms are marked pain, heat, burning, 
and swelling of the outer parts, tenderness of the whole lower abdomen, 
inability to walk, even sneezing, coughing, and loud speaking being painful. 
There is fever with a few rigors. The symptoms subside in about three 
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weeks, if no menstrual period intervene ; it may leave behind a chronic 
cervicitis, but it never leaves a chronic gonorrhoeal vaginitis. 

Too great stress cannot be laid upon the fact that in chronic gonorrhoea 
there is nothing in the appearance of the vagina at all suggestive of its 
presence, simply because the disease is usually not in the vagina, but in the 
cervix uteri and urethra ; no importance is to be attached to the appearances 
of the vaginal walls in the diagnosis of chronic gonorrhoea. In young people 
and nulliparae, redness and swelling of the vaginal mucous membrane are 
met with often enough in the early stages of infection. This is generally 
due to secondary invasion by pus from the cervix. In children, vaginitis 
is the usual result of gonorrhoeal infection. 

Gonorrhoea of the Cervix. Next to the urethra, the cervix is the most 
common seat of infection, cervicitis being present in 80 per cent, of the acute, 
and in 95 per cent, of the chronic cases. In the majority of cases the infection 
originates as an endocervicitis, %.e. as an inflammation of the cervical endo- 
metrium which swells up and projects beyond the external os. The thinned- 
out squamous epithelium in the region of the external os is thrown off by a 
haemorrhagic exudation, presenting a raw, red zone over which the columnar 
epithelium ultimately grows to form a definite catarrhal or pseudo-adeno- 
matous patch (erosion). The gonococcus penetrates as far as the deep 
epithelium of the compound cervical glands, and the fibromuscular stroma 
in which the latter are set becomes infiltrated with polymorphonuclear 
leucocytes and serum. The exudation produces an cedematous state of the 
cervix, which is appreciated clinically as softening, and by a livid congested 
appearance in the acute stages. At first, therefore, m a recent acute infection 
the cervix is swollen, the external mucous membrane is stretched, shiny and 
red. Later on a mucopurulent discharge is seen issuing from the cervical 
canal, and suppurating points of infected Nabothian follicles give the 
vaginal surface of the cervix an acneiform appearance (see PI. XVII, 
p. 366). Pain is not a pronounced symptom ; movements of the 
uterus cause a slight tenderness ; the patient complains chiefly of the 
discharge, but in some instances there is pain in the sacral region and over 
the pubes. 

Gonorrhoea of the Body of the Uterus. Gonorrhoea of the corporeal 
endometrium and of the submucous and muscular strata, when it occurs, 
is always a sequel of gonorrhoeal endocervicitis. It is, fortunately, not an 
invariable accompaniment of infection of the cervical endometrium, although 
its occurrence is favoured by the patency of the cervical canal at a menstrual 
period, or after the emptying of a pregnant uterus. Whilst gonorrhoeal 
cervicitis is essentially chronic, gonorrhoeal endometritis is much more 
transient, and it is difficult to demonstrate the gononoccus in the endo- 
metrium of the body. We have repeatedly found a true endometritis, as 
evidenced by the presence of plasma-cells and interstitial thickening of 
the stroma, in cases of gonorrhoeal salpingitis, and explain the persistence 
of the endometritis by repeated infection from the Fallopian tubes. The 
endometrium in such cases corresponds to the hyperplastic type of endo- 
metritis (see p. 356), and shows the following evidences of a chronic inflam- 
matory process : (1) proliferation and metaplasia of the surface-epithelium, 
columnar, giving place to squamous cells ; (2) goblet-cells appear in the 
glandular epithelium in all stages of the menstrual cycle ; (3) the gland- 
lumina at all stages of the cycle may be distended with mucus or serum 
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containing leucocytes, blood, and epithelial debris ; (4) the stroma contains 
plasma-cells (PI. XVI, p. 352). As a rule, no gonococci are found, and the 
above-mentioned changes are not peculiar to gonorrhoeal infection. For 
other data the student is referred to the chapter dealing with chronic endo- 
metritis (p. 351). 

Metritis, In severe cases of gonorrhoeal corporeal endometritis the 
underlying myometrium is involved. In the acute stage the whole muscular 
wall is softened and boggy, and gives the impression of a subinvoluted 
organ, even in a nullipara. The most marked cases of gonorrhoeal metritis 
are usually associated with adnexal infection and pelvic peritonitis. 

Clinical Features, In the acute form the symptoms are those of acute 
metritis. In the early stages the cervix cannot be drawn down without 
pain. Under an anaesthetic, the body is found to be only slightly movable 
on the cervix ; it is stiffly anteflexed or retroflexed. 

Subjectively there is a sense of fulness and stretching with a boring or 
pulsating pain in the pelvis, leading to a cramp-like ‘ bearing down.’ Bodily 
movements are impossible, and the patient feels very ill. Fever is always 
present. 

Young women, whose first attack reaches the cavity of the uterus, 
always suffer most, that is, more than those who have suffered from pre- 
existing chronic cervicitis. It is a notable fact that the severe symptoms 
rapidly subside. In a week, or sometimes a couple of days, the tenderness 
is less and the cramps are gone, the patient gets about again, and attaches 
but little importance to her few days’ illness. We do not, as a rule, meet 
with acute uterine gonorrhoea in gynaecological practice. These cases 
come to us after the acute attack is over, when there is nothing patho- 
gnomonic in the symptoms ; the secretion is often so slight as to be easily 
overlooked ; this applies especially to chronic infection limited to the cervical 
canal, the only S 3 mptom of which is discharge, which may be quite clear 
whilst still containing cocci. Pseudo-adenomatous areas {erosion) on the 
cervix may be present, but more suggestive than erosion is a bright red 
inflammatory border to the orifice, with some ectropion. With such local 
signs exacerbation of s 3 nnptoms, especially after sexual excess, or menstrua- 
tion, is liable to occur, the flow again becoming purulent, and the pelvic 
pain may return. 

Chronic gonorrhoea of the cavity of the uterus, which has not extended 
to the tube, shows no special symptom of its own, and is only to be diagnosed 
by finding gonococci in the discharge, taken from the body of the uterus, 
with special precaution against cervical contamination. In some, especially 
the more chronic cases, there arise signs of chronic metritis. 

Ctonorrhoea of the Fallopian Tubes and Ovaries. The pathological changes 
in the tubes and ovaries are not specific to gonorrhoea, and are fully described 
in the sections on tubal and ovarian inflammation {see pp. 548-564). 
There are two mechanical barriers to the ascent of gonorrhoea, the internal 
os and the uterine end of the Fallopian tubes. The cocci have no power 
of movement in themselves, their spread is by passive deportation or con- 
tinuous surface-growth ; the small size of the external os, and the minute 
calibre of the interstitial part of the tube, are not sufficient to obstruct so 
small a body as a coccus, but are yet small enough to obstruct mechanical 
deportation. Conditions which favour the spread of the disease are (1) men- 
struation, (2) labour and the puerperium, (3) coitus, (4) instrumentation. 
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The onset may be sudden and acute. There is an initial rigor followed by 
pyrexia, which is often maintained for a fortnight. Pain of a continuous 
and boring character may be complained of. As the condition is often 
bilateral, tenderness in both groins over the eleventh dorsal segment is 
generally present. Menstruation is rendered painful, more frequent, more 
profuse, and it lasts longer. In acute salpingitis the abdominal walls are too 
rigid to make out more than a tenderness on one or both sides, but with the 
aid of an anaesthetic the tubes feel like stiS cords running outward and 
backward from the uterine cornua ; an increase in their size is not at first 
noticeable. Healing can now set in, and the possibility of a future pregnancy 
is not yet excluded. If complete healing fails, the tenderness on pressure 
persists, menstruation continues to be painful, the woman is sterile and liable 
to periods of relapse. With the climacteric the pain subsides. The usual 
results of gonorrhoeal salpingitis are therefore sterility and pelvic pain. But 
this is not all, for a large pus-sac may develop with involvement of peri- 
toneum, ovaries, and surrounding viscera ; this is indicated by a 
corresponding increase in severity of the general and the local sjonptoms. 
It is not usual for a tubal abscess to arise directly on infection; there is 
generally a history of frequent attacks with improvement in between. In 
these cases a tumoiir of variable size is found lying in the pouch of Douglas ; 
it may be slightly mobile, but often quite fixed and tender on pressure : 
this tumour consists of the enlarged tube, and inflammatory exudation 
uniting it to omentum, adnexa, and small bowel. 

When once a pus-sac has become thoroughly encapsulated in dense 
adhesions the acute attacks of pain and fever are less frequent, and if the 
patient will not submit to operation, she may drag out a weary life of ill- 
health for many years. 

Gonnorrhcea of the Peritoneum. In acute ascending gonorrhoea, even 
when there is no escape of cocci from the abdominal ostium of the tube, 
there occurs a fibrinous exudation of the tubal and uterine peritoneal coats. 
The thin wall of the tube allows the spread of inflammation by continuity 
of tissue to its own serosa. This kind of inflammation may entirely subside. 
Of more importance are those cases of peritonitis due to the escape of pus 
from the tube. A gonorrhoeal pus-tube which leaks freely during removal 
has been known to cause fatal general peritonitis. This is probably due to 
a mixed infection with staphylococci and streptococci, since gonococci alone 
do not live very long on the peritoneum. Gonococci may exist, however, 
long enough to cause a fibro-purulent exudation on the surface, the final 
results of which are dense mattings of the neighbouring organs — tubes, 
ovaries, omentum, rectum, and parietal peritoneum. 

The onset of peritonitis is clinically indicated by a rise of temperature 
and by increased pain ; some patients are extremely ill as soon as the 
peritoneum is involved. The severe pain at the onset and in all future 
attacks is explained by peritonitis. 

Gonorrhoea of the Anus and Rectum. These are rare conditions. We 
may find gonorrhoeal pus around the anus without the canal being infected. 
Direct contact of pus with the deeper parts of the anal canal is necessary 
to cause the disease. It may be set up by coitus per anuntj unclean instru- 
ments, or digital examination; a perineal tear during labour may lead 
to this condition. The symptoms are heat and burning after stool, with 
the formation of erosions, ulcers, and fistulse at the anal orifice. The 
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discharge may be mixed with blood ; oedematous folds of mucous mem- 
brane hang dependent at the anal ring, these are very tender to touch. 
When the disease has become chronic the swelling subsides, but the 
mucosa is still red, and on dilatation, erosions can be found above the anal 
orifice and even above the internal sphincter. It is difficult to destroy 
the cocci in the mucous folds, and hence rectal gonorrhoea is prone to 
become chronic, and is capable of leading to granulation and stricture. 
In women, stricture is usually situated below the internal sphincter when 
due to gonorrhoea. Periproctal abscess and rectal fistiilae may result from 
rectal gonorrhoea. 

The Course of Gonorrhoea in Women. The disease may be slight or 
severe ; its intensity depends largely upon the site of the disease. It is 
slight so long as it is corffined to the urethra and cervix , once beyond the 
internal os, the disease becomes severe. Many women date the onset of their 
illness from this moment. The condition which is most often overlooked is 
chronic urethritis, with or without cervicitis ; the acute stage is soon over 
and the pain forgotten ; a slight discharge is left, which is ignored, the 
woman becomes tolerant and does not consult a doctor. 

Disturbances of Function. These vary with the localization. Gonor- 
rhoeal disease of childhood does not disturb later functions as the uterus and 
tubes usually escape ; any after-history relates to vulval conditions, the 
symptoms being itching and burning. The course of gonorrhoea in an 
otherwise healthy child is favourable ; the disease is curable in four to six 
weeks. 

Functional disturbances in adults relate to menstruation and ovulation. 
Gonorrhoeal endometritis and salpingitis disturb menstruation, the interval 
is reduced, the duration of the flow is prolonged, and the amount is increased, 
dysmenorrhoea of extrinsic (secondary) type is produced , pain may com- 
mence a week before the flow and last as long afterward. Salpingitis and 
peritonitis cause exacerbations of menstrual pain. Ovulation is not inter- 
fered with until the ovary becomes encapsulated by adhesions, or suppurates, 
or is in a state of fibroid induration throughout, when there is a tendency to 
amenorrhoea. 

Relation of Gonorrhoea to Fertility. Gonorrhoea by no means always 
leads to sterility. It does not do so in the majority of cases. The frequency 
of ophthalmia neonatorum proves this, since in most cases the disease was 
present in the mother at the time of conception (Bumm). Conception can 
never occur after bilateral salpingitic closure of the tubes. Many women 
are rendered sterile, either completely or after the birth of one child. The 
relation of gonorrhoea to abortion is not definitely settled. Sanger held that 
gonorrhoea of the endometrium produced abortion about the fourth or fifth 
month, from inflammation of the decidua, and gonococci have been found 
in the decidual fragments which formed part of an abortion. After the 
ovum has completely filled the uterine cavity, gonorrhoea will not produce 
abortion, there will be no symptoms as far as the uterus is concerned, but 
there will be a very profuse discharge both from the cervix and from the 
urethra. 

Gonococcal Septicaemia. Under conditions not thoroughly understood, 
gonococci may enter the blood-stream, and cause a general blood-infection 
indistinguishable, clinically, from septicaemia due to streptococci or other 
organisms. Systemic infection by the gonococcus is rare ; it is more prone 
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to occur after the local lesion has become chronic than during the acute 
stage, but it has been known to supervene within seven days of the initial 
attack. It occurs more frequently in males than in females, and is more 
often seen in children, and in gravid than in nomgravid subjects. In women, 
general gonorrhoeal infection usually originates from an intrapelvic lesion, 
\q, salpingitis, at a time when all the evidences of gonorrhoea may have 
dmppeared from the external genitalia. 

The gonococcus has been grown from the blood in pure culture in gono- 
coccal septicaemia, but the infection is frequently a mixed one, the associated 
organisms most commonly being the colon bacillus, strejitococci, and 
staphylococci. 

The prognosis is always serious, but particularly so when gonococci and 
streptococci are associated. Gonococcal septicaemia may be fatal m itself, 
but death is more often due to metastases ; the most important of these an^ 
endocarditis, pericarditis, arthritis, periostitis, yileiirisy, pneumonia, and 
pyelonephritis. From this it will be seen that the serous and synovial mem- 
branes form the sites of election of the infective emboli ; but metastatic 
lesions have also been noted, though less frequently, in tendon-sheaths, 
periosteum, nerves, muscles, tlie parotid gland, and the skin. The com- 
monest local manifestation of general gonococcal infection is arthritis. The 
gonococcus has been found m the joint-effusion and in granulations on the 
synovial membranes. When the infect/ion is a mixed one the effusion becomes 
purulent. The disease is more frequently polyartunilar than monarticular. 
The commonest joint to be affected is the knee ; the wrist is atta(;ked more 
frequently in women than in men. In children and in infants gonorrhcnal 
arthritis may follow vulvo- vaginitis and ophthalmia. Holt states that a 
pysemic arthritis in a young infant is more frequently due to the gonococcus 
than to any other micro-organism. The prognosis as regards life is good. 
Recurrences are frequent ; partial ankylosis is common, but is less likely to 
occur in children than in adults. 

For the symptoms, diagnosis, and treatment of gonorrhoeal arthritis, a 
work on general surgery should be consulted. 

Diagnosis. This is much more difficult in women than in men, vaginal 
discharge being a symptom of a whole scries of pathological conditions which 
are not infective. If on vaginal examination we see pus on squeezing the 
urethra, and if at the same time there is redness and ectropion of the urethra 
and cervical mucous membrane (see p, 259), it is safe to diagnose gonorrhoea. 
In the chronic stages there may be no pus in the urethra until some hours 
after micturition. Pus or muco-pus from Bartholin’s duct points to gonor- 
rhoea, but the redness of the orifice of the duct, which Sanger called the 
macula gonorrhceica, is of no great diagnostic value. Suppuration in Bar- 
tholin’s gland generally means gonorrhoea, but not always, since it may 
occur in puerperal women and even in virgins from sepsis. 

Gonorrhoea of the vulva, vagina, cervix, body of utenis, and tubes, 
cannot be diagnosed with certainty without bacteriological examination. 
In adults a purulent discharge coming from the vaginal walls or from the 
vulva is generally not gonorrhoeal. Granular vaginitis is not generally 
gonorrhoeal ; the same applies to pseudo-adenomatous patches (erosions) 
and various inflammations of the cervical mucosa. Even the ‘ gonorrhoeal 
warts ’ are not always pathognomonic. All the changes that can arise in the 
uterus, tubes, and peritoneum from gonorrhoeal infection can also arise from 
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sepsis, especially in the puerperal state ; therefore we must take full account of 
all associated conditions, and gauge the history carefully, in order to diagnose 
gonorrhoea with safety. In cases of young women who are unmarried, 
tubercle must be considered in the difierential diagnosis of tubal swellings. 

Scalding micturition with a vaginal discharge, arising soon after mar- 
riage, is probably due to gonorrhoea. Threads in the urine are suggestive, 
but not pathognomonic. 

In all cases of suspected gonorrhoea, the discharge from the cervix, or 
urethra, or from the duct of Bartholin’s gland, should be collected on a 
sterile swab for microscopic and cultural investigation. It should here be 
stated that the gonococcus is very seldom found in film-preparations made 
from vaginal discharges in cases of chronic gonorrhoea, but cultural methods 
give a positive result where films have failed. The extreme difficulty in 
diagnosing gonorrhoea microscopically has led to the employment of chemical 
and physiological tests. Nitrate of silver has been injected to provoke irrita- 
tion of the mucosa and so to determine the flow of bacterial lymph to the 
surface. In the same way a provocative gonococcal vaccine is said to wake 
up latent foci. Muller, quoted by David Thomson,^ says : “ An increase or 
recrudescence of a urethral discharge after a provocative dose of vaccine is 
evidence that the disease is not yet cured.” The complement-fixation test 
is of great diagnostic value according to Thomson. 

Prophylaxis and Treatment. The public must be taught to regard gonor- 
rhoea as a serious disease and not as a trifling accident or a slight misfor- 
tune. Doctors must warn their male patients of the serious results of this 
disease in married life. Marriage during the existence of chronic gonorrhoea 
should be forbidden. Patients should be warned of the infectiveness of the 
discharge, sponges should never be used for its removal, cleansing of the 
genitals must be done with wool, which can immediately be burned. 

In the acnie stages the patient should rest in bed, take a sitz bath, and 
W'ash the external genitals with a mild antiseptic such as boric acid lotion. 
Employ no other local treatment in the acute stage. Smear the external 
genitals wdth lanoline to prevent excoriation by discharge. In cervical 
gonorrhoea, in the acute stages, do not paint the cervix, but keep the vagina 
clean with douches and baths. After the fourth week, when the condition 
will have become subacute, paint the endocervix with a Playfair’s probe 
dipped in 10 per cent, protargen or a freshly prepared 10 per cent, solution of 
colloidal silver iodide. In America subacute endocervicitis is being treated 
with 2 per cent, solution of mercurochrome. Wool saturated in this solution 
is wrapped around wooden tents and these tents are inserted into the cervical 
canal. The tents swell up and express the infective secretion from the cervi- 
cal glands, whilst the mercurochrome solution penetrates into and disinfects 
the tissues. These cervical pessaries are inserted every second or third day. 

Aspiration with a suction pump after multiple puncture has been used 
to produce a passive hyperaemia and to empty the cervical glands of their 
secretion ; after this has been accomplished the cervix is swabbed twice 
weekly wdth a 2 per cent, solution of mercurochrome. 

Subacute urethritis may be treated with daily applications of 1 per cent. 
colloidal silver iodide injected into the canal under low pressure. 

For gonorrhoeal vaginitis what is called the ‘ dry treatment ’ is adopted 
in America. The patient is placed in the Sims’ posture and the perineum is 
^ “ Gonorrhoea,’* David Thomson. Frowde, Hodder & Stoughton, 1923. 
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retracted by a Sims’ speculum. The vagina is then dried with sterile wool and 
exposed to hot air from an electric drier. When the canal is quite dry its sur- 
face is covered with subcarbonate of bismuth blown on by an insufflator. 

Corporeal endometritis of gonorrhoeal origin must be treated with great 
caution. The curette must not be used. Apply 15 per cent, solution of 
collosol silver iodide on a Playfair’s probe ; leave it in ntero for a few minutes, 
then continue the treatment of douching the uterine cavity with a 5 per cent. 
solution of the same silver salt, using a two-way glass catheter, the patient of 
course being kept in bed. If these mild solutions fail, paint the endometrium 
with strong iodine solution. In any case, if fever follows from intrauterine 
treatment the latter should be discontinued. 

Chronic endocervicitis, chronic urethritis, chronic vulval infections, and 
also gonorrhoeal salpingo-oophoritis have been extensively treated of late 
by diathermy, and as this new therapeutic measure has met with promising 
results we shall briefly describe its action. 

Diathermy is the employment of an alternating electric current of very 
high frequency. The alternations are sustained and no electrolytic action 
takes place in the tissues by the use of this current. On the other hand, 
heat can be developed in the tissues to any depth provided they lie between 
the two electrodes. The amount of heat-production depends on (1) the 
number of milliamperes, (2) the relative size of the electrodes, (3) the resist- 
ance of the tissues, (4) the length of time the current is flowing. 

Medical diathermy is the employment of heat generated in the tissues by 
the passage of the current and varying from 37*5° to 52° C. Above 52° 0. 
the therapeutic value is lost and the temperature causes electro-coagulation 
or tissue-destruction, so that between 52°- 60° C. diathermy becomes a 
surgical procedure. 

The therapeutic value of diathermy in gonoccal infection is based upon 
the fact that the gonococcus is destroyed at a comparatively low tempera- 
ture. Cherry ^ states that a temperature of from 41° to 43° C. maintained 
for ten minutes is enough to kill a growing culture, and that 43° to 47° C. 
suffices to kill the gonococcus in the vagina. A point of practical importance 
is that in chronic gonorrhoea the infection is very mixed, strepto- and staphylo- 
cocci may be present, and as the former requires a temperature of 54° to 
60° C. and the latter a temperature of 56° to 58° C. to cause their destruction, 
these pyogenic germs escape altogether and may keep up a purulent dis- 
charge. In such cases Cumberbatch and Robinson ^ supplement the dia- 
thermic current with zinc and copper ionisation. The value of diathermy is 
not entirely dependent on its bactericidal effect on the gonococcus. In 
ascending gonorrhoea, where the tubes and ovaries are affected and inflam- 
matory tubo-ovarian masses exist, the hypersemia induced by the heating 
of the tissues relieves the vascular stasis, favours transudation, removes 
pressure from the nerve fibres, thus assuaging pain and favouring absorption 
of inflammatory exudation. It is, therefore, claimed that the bactericidal 
powers of the tissues themselves are raised by their being heated en masse by 
the diathermic current. 

For chronic endocervicitis Cherry^ recommends placing the large electrode 

^ Cherry, Thos. H. “ Diathermy in Pelvic Infections.” Med. Joum. arid RecordtSvXyY^ih^ 
1925. 

* Cumberbatch and Robinson. “ Treatment of Gonocjoccal Infection by Diathermy. 
W. Hememann, 1925. 

* “ Gonorrhoea,” Selected Abstracts, Amer. Jl. Obst. and Oyn.y x, 1925, 304-311. 
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on the abdomen and the small one (thermophore) in the cervical canal. He 
employs 500-800 milliamp^res for fifteen to thirty minutes and keeps the 
temperature in the cervical canal at 43°-47° C. 

Cumberbatch and Robinson use a higher temperature for a shorter time, 
i.e. about 50^ C. for ten minutes. 

For chronic urethritis the same technique is employed. This canal being 
sensitive, pain will be felt when the heat becomes excessive. 

Cumberbatch and Robinson made the interesting observation that in 
cases of gonorrhoeal arthritis treatment applied to the cervix and urethra 
caused the pain and swelling in the joints to subside. 

(/umberbatch speaks in favour of using diathermy for vulvovaginitis of 
children and virgins, the active electrode being placed in the rectum. Ultra- 
violet rays have a powerful germicidal effect on superficial lesions of the 
vulva, but they do not penetrate far below the surface. 

If pus-sacs develop, they should be removed as soon as the initial febrile 
attack has subsided : the uterus should also be taken away at the same 
time, for, if it is left, the cornual stumps are a source of infection. 

In gonorrhoea coitus should of course be prohibited. 

During the puerperium prolonged rest is essential. The patient should 
be kept in bed four or five weeks, even if there has been no fever . the time 
of greatest danger for puerperal women who are the subjects of gonorrha^a 
is when they first get out of bed and move about. 

TUBERCULOSIS OF THE GENERATIVE ORGANS 

General Pathology. The organism responsible for tuberculosis was dis- 
covered by Koch in 1882. Jt is a delicate bacillus 3/x in length It can be 
grown slowly on blood-semm and more rapidly on certain special media. 

The diagnosis is made by finding the bacillus m a film made from the 
pus (,w Fig. 154). After fixation of the pus on a slide or cover-slip, hot 
carbol-fuchsm is poured on the film and left for five minutes. The cover-slij) 
is then immersed in 25 fcr cent, sulphuric acid until the colour disappears ; 
it is next washed in tap- water, the film is counter-stained with Loftier s 
methylene-blue for one minute, then washed and dried. Tubercle bacilli 
are stained bright red ; the other structures in the film appear blue. 

The smegma bacillus stains in the same way, but it is more easily de- 
colorized by alcohol, so that in examining for tubercle of the external genitalia 
it is better to employ a 3 jper cent, solution of hydrochloric acid in absolute 
alcohol instead of the 25 per cent, mixture of sulphuric acid and water. By 
this means the smegma bacillus becomes d(‘colorized and only the tubercle 
bacilli will remain red (see p. 209). 

The lesion produced by the tubercle bacillus is first manifested by a pro- 
liferation of the endothelial cells of the lymphatic channels. The cells thus 
produced are called epithelioid from their resemblance to epithelial cells. By 
nuclear division in an epithelioid cell a giant-cell with peripheral nuclei is 
formed. Around this multinuclear cell other epithelioid cells arrange them- 
selves concentrically to form a giant-cell system, which is completed by a 
widely extending zone of lymphocytes. Such a system is invisible to the 
naked eye, but when many such fuse together they appear as yellow or grey 
nodules and are known as tubercles, A tuberculous giant-cell system is an 
avascular granuloma which tends to imdergo necrosis and to become the site 
of a secondary infection by true pyogenic cocci. In the human subject a 
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tuberculous lesion shows only a scanty number of bacilli ; those which exist 
are mostly extra-cellular, but occasionally they may be found inside a 
giant-cell or in an epithelioid cell. An emulsion made by pounding tuber- 
culous tissue in normal saline solution, when injected into the knee-joint of 
a guinea-pig, causes an ascending infection of the lymphatic glands, which is 
followed in the course of a few weeks by general tuberculosis. This 'physio- 
logical test is slow, but it is the most reliable from the point of view of 
diagnosis. For diagnostic purposes use is made of the fact that tissues in- 
vaded by the tubercle bacillus are hypersensitive to tuberculin. Koch's ‘ old 
tuberculin,’ the cutaneous inoculation of von Pirquet, and the conjuiudival 
inoculation of Calmette are employed as tests. If a subcutaneous injection 
of tuberculin is followed by bearing-down pain, tenderness in the vaginal 
foriiices, or metrorrhagia, the 
coincidence is regarded as 
suggestive of pelvic tubercu- 
losis. The diagnostic tests for 
tubercle are therefore (I) micro- 
scopic, (2) therapeutic, (3) 
physiological. The microscopic 
discovery of the specific bacillus 
is conclusive ; the tuberculin 
(therapeutic) test is not always 
reliable, because a reaction may 
be obtained after the tubercu- 
lous lesion has healed. The 
physiological test (inoculation 
into guinea-pigs) is absolutely 
positive. 

Frequency. Andre Rives 
has published statistics which 
show that the frequency of 
genital tuberculosis found at 
the autopsies of women dyiug 
of general diseases is 1 per amt. 

In women dying of phthisis 
and other forms of tuberculosis, 
pelvic tuberculosis exists in 5 
per cent. It has been stated that 10 per cent, of all cas(‘s of sal])ingit is 
are tuberculous, (lenital tuberculosis frequently causes no eliaraeteristic 
symptoms, so that during laparotomy unsnsjX'etiMl tubrreulosis is not 
infrequently discovered . 

Etiology. Genital tuberculosis is uncommon before puberty and rare 
after the menopause ; the majority of cases occur between the fifteenth and 
thirty-fifth years. Hypoplasia, or defective development of the genitalia, 
would seem to predispose to an infection by tubercle. The co-existence of 
tubercle with other types of infection suggests that a pre-existing inflammation 
may determine the site of a tuberculous deposit. New growths in like manner 
are said to favour a tuberculous infection. It has been claimed that adeno- 
myomata of the tube predispose that structure to tuberculous iidV^d ion, but 
this is reversing the order of facts. It is the tuberculous lesion that prod uces a 
condition which has been confused with adenomyoma {see Fig. 161, p. 279). 



Fig. 154. Tuneie ij': r>A('iLi.i s (K. Sliaw). 
This orj^aniam was (lisiu)V(T('(i l)v K()ch in 
1<S82. In th(; upper half of IIh* field ar(‘ seen 
iarj^e numbers of tuberele Imeilli obtaimHi by 
eulture. In the lower half of the field are 
seen tuberele bacilli on a film prepared from 
sputum. 
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Methods ol Infectioii. Three paths of infection of the pelvic organs are 
recognized — ^the ascending path, the descending path, and the blood- and 
lymph-streams. 

Ascending Infection vid the Mucous Surfaces. Tuberculosis of the vagina, 
uterus, and Fallopian tubes occurs more commonly in virgins than in married 
women, which is opposed to the theory held by some, that an ascending 
infection by spermatic fluid is a common explanation of genital tuberculosis 
in the female. Gorovitz obtained positive results by injecting tuberculous 
material into the uterus of guinea-pigs, but when the infective organisms 
were only introduced into the vagina the results were negative. It is 
possible that in rare instances tuberculous discharges from the bladder or 
bowel have caused direct inoculation of the genital tract from below, but 
speaking generally an ascending tuberculous infection, although possible, 
must be extremely rare in its occurrence. 

Descending Infection. Experiments on animals have proved that foreign 
particles can pass from the peritoneal cavity to the vagina. In like manner, 
tubercle bacilli may be washed into the Fallopian tubes in cases of tuber- 
culosis of the peritoneum or of the mesenteric glands, but it has been observed 
that the latter are rarely involved in genital tuberculosis. In cases where 
the general peritoneum and the pelvic viscera are involved at the same time, 
it is difficult to decide which is the primary focus, but the possibility that 
tuberculous peritonitis may produce a descending infection along the mucosa 
of the tubes must be admitted. 

Infection through the Blood- and Lymph-streams. Most authorities now 
regard the bloodstream as the most important route of infection. This mode of 
infection can never be excluded in any case, and is the only satisfactory 
explanation in those cases of pelvic tuberculosis where there is an isolated 
lesion with no evidence of tubercle elsewhere. Moreover, such isolated 
lesions may be interstitial in situation with no evidence of invasion of the 
mucous membrane. It is, however, difficult to exclude an older primary 
focus in other parts of the body, so that perhaps it is wise to regard primary 
tuberculosis of the genitalia as a rare occurrence. 

Distribution. The order of frequency in which the pelvic viscera are 
affected is : Fallopian tubes, body of uterus, ovaries, cervix, vagina, and 
vulva. 

Prognosis. The coincidence of tuberculosis in other viscera, e.g. pul- 
monary, alimentary, or urinary tuberculosis, increases the gravity of the 
prognosis. Sterility is the rule, but when pregnancy does occur the maternal 
prognosis is grave. Acute miliary tuberculosis has been known to occur 
after labour or abortion. If fistulae form, they are most intractable. Tuber- 
culosis of the female genitalia usually runs a chronic course, and on the whole 
the prognosis is serious. 

'lltaberciilosis of the Vulva. Clifford White states that about one-quarter 
of all cases occur in children. In adults it is usually secondary to some other 
lesion. There are two main types — ^the ulcerative and the proliferative (nm- 
uherative). The former is the commoner. Tuberculous ulcers occur on eitner 
labium majus or minus — they are multiple, with yellowish bases, and with 
oedematous, purple edges. By the confluence of several ulcers a serpiginous 
sore is produced, which shows signs of healing in one part while extension is 
occurring elsewhere. The epithelium at the edges is sodden and raised. The 
lesion is tender on contact. From a vulval ulcer, sinuses may be found 
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running into the adjacent connective-tissues, which are always oedematous. 
The inguinal glands are only affected late in the disease. Tuberculous ulcera- 
tion of the vulva is sometimes associated with hypertrophy of the labia, 
which may be so extreme as to simulate elephantiasis. The 'proliferative or 
no'n-ulcerative type has been described by Bender ; it is rare, both labia are 
generally involved, and the vulva becomes regularly hypertrophic as seen in 
elephantiasis (see Fig. 155). It mostly affects adults, and often recurs after 
operation. Microscopically there is oedema of the sub-epithelial tissues, and 
round-celled infiltration. Owing to the bulk of tissue present, giant-cell 
systems are infrequent and therefore difficult to find. 

Symptoms. Swelling of the vulva, painful micturition, and in some cases 



Fig. 155. Showing the piioliferativb (Non-ulcerative) Type of 
Tuberculosis of the Vulva (Bender). The labia are hypertrophic, the 
condition simulating elephantiasis. 

pruritus, are the chief symptoms. In an ulcerative lesion there will be some 
discharge, and cicatrization may lead to urethral stenosis, 

Diag'nosis. A tuberculous ulcer in childhood has to be distinguished from 
noma and from diphtheritic vulvitis (see p. 303). Tuberculous ulcers of the 
vulva in adults must be distinguished from %dciis molle, chancres, herpes, 
epithelioma, and (if accompanied by hypertrophy) from esthiomene and 
from sarcoma (see pp. 312 and 322). Differential diagnosis in the early stages 
is not difficult, but late in the disease, when the vulva has become altered by 
hypertrophy, oedema, and ulceration, diagnosis may be impossible by 
clinical means, so that the specific tests described above will be required. 

The proliferative or non-ulcerative form to which Bender has drawn 
attention resembles chronic lymphangitis, and the diagnosis depends upon 
finding tuberculous systems in the tissues by microscopic examination. 
Prognosis. In children the disease progresses rapidly and dissemination 
G. 18 
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of tubercle occurs early. In adults progress is slow, but if phthisis is present 
the outlook is grave. Prognosis is more favourable in the proliferative than 
in the ulcerative cases. 

Treatment. If the patient’s general condition will admit of a general 
anaesthetic being given, free excision is indicated. Otherwise X-rays may be 
employed and ulcers painted with lactic acid ; sinuses should be irrigated 
with peroxide of hydrogen (5 vols.). 

Tuberculosis of the Vagina. Tuberculosis of the vagina is infrequent ; 
it is rarely a primary lesion and is usually seen in association with tuber- 
culous cervicitis. Two forms are described — the miliary and ulcerative. The 
commonest sites for ulcers are the posterior fornix and the introitus vaginae, 
near the urinary meatus in front, or near the perineum behind. 

Symptoms. Leucorrhoea, blood-stained discharge, dysuria, pruritus, and 
vulvitis are the symptoms which accompany tuberculous vaginitis. 



Fig. 156. Showing Primary Tuber- 
culous Ulceration of the Cervical 
Canal. (Clifford White.) The cervix 
shown in Figure 157 bisected. 


Fig. 157. Showing the Ulcerative 
Form of Primary Tuberculous Cer- 
vicitis. (Clifford White.) 


Diagnosis and Treatment. The lesion must be distinguished from a septic 
ulcer due to a neglected pessary, from epithelioma, and from venereal lesions. 
The purple oedematous granulations seen at the edges of the ulcers, and 
evidence of co-existing tuberculosis in other parts, may be relied on as 
helping to make a correct diagnosis. The treatment consists of excision 
where possible, but if the patient is too ill to tolerate radical measures, 
douching and radio-therapy may be employed. 

Tuberculosis of the Cervix. According to Clifiord White, the cervix is 
affected in about 8 per cent, of cases of tuberculosis of the female generative 
organs. An isolated lesion involving only the cervix is rare, the cervix 
being usually secondarily implicated by a descending infection from the 
tubes or uterine body. Clinically two varieties are recognized, the ulcerative 
and proliferative forms ; of these the former is the more frequent. The 
disease may be confined to the portio vaginalis or to the canal, but usually 
both are affected simultaneously (see Figs. 156 and 157). The ulcers occur 
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in the neighbourhood of the external os, and may be single or multiple ; they 
are serpiginous in outline, with sharp edges and a yellowish base. The pro- 
liferative variety appears as fine and coarse papillary processes around the 
external os and over the adjacent part of the portio vaginalis, to which they 
give a dark, livid, red appearance, resembling the rare condition of simple 
adenoma of the cervix {see p. 450). These outgrowths may block the cervical 
canal and give rise to pyometra. This form of tuberculosis is also accom- 
panied by ulceration due to the breaking down of tuberculous foci. The 
cervical glands become hypertrophied and their lumina are filled with serous 
exudation and round cells. Metaplasia of the epithelium of the glands is 
often marked, giving a resemblance to squamous-celled epithelioma, which 


Fig. 158. Tuberculosis of the Cervix Uteri. Showing giant-celled 
systems. A. Gland filled with serous exudation and round cells. A gland 
at the top of the Figure showed metaplasia of its epithelium. 

in some cases has actually been associated with tuberculosis of the cervix. 
Giant-celled systems exist in the infiltrated muscle-tissue surrounding the 
glands {see Fig. 158). 

Signs and Symptoms, The ulcerative type is often mistaken clinically 
for carcinoma, and the latter can be satisfactorily excluded only by micro- 
scopic examination. A blood-stained leucorrhoeal discharge, which may be 
offensive, is present. There is little or no pain, menorrhagia may be noted, 
there is no fever, and the patient’s general condition remains good unless 
there is tubercle elsewhere. The proliferative type resembles in appearance a 
pseudo-adenoma {erosion) {see PI. XV, p. 366), but it is soft, friable, and very 
vascular ; there is no surrounding infiltration. The tuberculous cervix has 
been described as “ looking like a carcinoma and feeling like a cervicitis.” 

18—2 
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It is diificult clinically to diagnose a tuberculous ulcer of the cervix from a 
venereal ulcer ; resort must be had to microscopic examination and to 
Wassermann’s test. The prognosis in an isolated cervical lesion is good, but 
the outlook is often vitiated by the presence of tuberculosis in other parts 
of the body. 

The treatment consists of high amputation of the cervix, but if there is 
also advanced phthisis no operative treatment is indicated. 

Tuberculosis of the Body of the Uterus. Tuberculosis of the body of the 
uterus is generally secondary to tuberculous salpingitis, but cases of primary 
uterine infection have been recorded. It occurs at all ages from infancy to 
the climacteric. It may be associated with tubercle of the cervix. Of all 
cases of uterine tuberculosis the cervix alone is involved in 2 per cent, and the 
body of the uterus alone in 85 per cent. (C. White) ; in the remainder both are 
affected together. The commonest site for the disease is near the cornua ; 
during pregnancy it attacks especially the placental site. 

Varieties. (1) A miliary form without ulceration ; (2) a chronic diffuse 
or caseous type ; (3) a chronic fibroid variety. The second type is the one 
usually met with clinically, acute miliary tuberculosis of the uterine body 
is only met with in dying women, whilst the third, or fibroid form, is very 
rare. The chronic diftuse type is what is generally known as tuberculous 
endometritis, but the invasion is not confined to the mucosa ; it spreads into 
the subjacent muscular tissue. The first macroscopic evidence is the pre- 
sence of small yellowish areas in the mucosa near one or other cornu, i.e. near 
the entrance of the Fallopian tubes (Cullen). At first, the surface-epithelium 
is intact, the glands become enlarged, and their epithelium proliferates 
whilst the interglandular tissue becomes infiltrated with small round cells 
in which giant-cell systems make their appearance. Later the epithelium 
on the surface gives way, its place is taken by granulations which break down 
and caseate, so that on section we see a surface-layer of caseous material, 
then a layer containing polynuclear cells and giant-cells, with here and there 
the fragment of an endometrial gland remaining, followed deeper down by 
a zone of round-celled infiltration and haemorrhage. It is not uncommon 
for the caseous granulations to obstruct the cervical canal and for pyometra 
to form (see p. 213). We have traced a tuberculous infection from the 
Fallopian tubes into the musculature of the uterus without the endome- 
trium becoming infected, the infection having travelled along the perivas- 
cular lymphatics just as it does in carcinoma ; such an observation explains 
the occurrence of interstitial tuberculous abscesses in the uterine body. 

In tuberculous endometritis the muscularis is generally implicated to 
some extent, being thickened and fibrotic. Tubercle and carcinoma of the 
endometrium may co-exist, and it is thought that the marked epithelial 
metaplasia which is found in the glands of a mucous membrane infected by 
tubercle may, in many instances, be the starting point of a malignant 
process. 

Symptoms. These are not characteristic. Leucorrhoea and menorrhagia 
may be present, followed by amenorrhoea on the destruction of the endome- 
trium, or on the formation of a pyometra. Pain, when present, is due to a 
complication, such as salpingitis or pyometra. Sterility is the rule. 

Diagnosis and Treatment. Whilst there are no characteristic symptoms, 
physical examination shows an enlarged uterus which is usually accom- 
panied by a tubal swelling or swellings. Examination of curettings may 
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reveal the presence of giant-cell systems. In advanced cases caseous material 
may be extruded. 

The treatment is either simple cmettage or laparotomy. If thvre is no 
other evidence of tubercle than that discovered by curettag(‘, nothing further 



for the moment should be done by way of operative treatment, but the 
patient should be carefully watched. When there is evidence of other pelvic 
lesions there can be no alternative but to open the abdomen and remove the 
infected tissues. 

Tuberculous Disease o£ the Ovaries. The ovaries may be secondarily 
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infected from the Fallopian tubes or from the peritoneum. In either of these 
conditions peri-oophoritis is common, but owing perhaps to the density of 
the cortex, infection of the ovarian stroma is comparatively rare. It is very 
doubtful whether interstitial tuberculous oophoritis ever occurs primarily, 
but von Franque has traced the source of an ovarian infection to an abrasion 
in the vaginal vault. Schottlander states that miliary tubercles may exist in 
apparently healthy ovaries, and Sitzenfrey claims to have demonstrated the 
presence of tubercle bacilli in the ova of the human ovary in the case of a 
woman with pulmonary and pelvic tuberculosis. 



Fig. 160 . Nodulak Salpingitis (Salpingitis isthmica nodosa 
(von Franqu6). a-a', extent of peritoneal coat of tube. 

Apart from a few isolated examples of infection via lymphatics, it may 
be stated that, clinically, tuberculous oophoritis is associated with infection 
of the peritoneum and of the Fallopian tubes, both ovaries being commonly 
affected. 

In the early stage of the disease miliary tubercles are foxmd in the con- 
nective tissue of the cortex, whilst the Graafian follicles may be quite normal 
in appearance, even when surrounded by the inflammatory exudation. Later 
caseation sets in, the glandular tissue is destroyed, and the ovary enlarges, 
and ultimately becomes an abscess-sac. Tuberculous oophoritis may sub- 
side, leaving the ovary in a state of fibrosis. The symptoms and physical 
signs are similar to those of tuberculous salpingitis. 
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Tuberculosis of the Fallopian Tubes. This is the most frequent of all 
iiiberciilons lesions in the female genitalia. The reason for this is that 
' Fallopian tubes are so constructed and placed as to favour the stagna- 
ioii of any infective matter {see Salpingitis, p. 549). Tuberculous salpingitis 
therefore is present in 85 per cent, of all cases of tuberculosis of the generative 
organs in women. 

Frequency. According to Clifford White adequate investigation by care- 
ful observers has shown that about 10 per cent, of all tubes removed for 



Fig. 161. Microscopic section or Nodular Salpingitis (Salpingitis 
ISTHMICA nodosa). Showing gland-follicles in the muscularis {salpingitis 
folliculaHs). The inset shows the actual size of the tube. Tuberculous 
systems were seen in this section under a higher power (.^ee Fig. 363, p. 561). 

inflammatory disease show old or recent tuberculous lesions. The majority 
of cases occur between the ages of fifteen and thirty-five years. 

Pathological Anatomy. The tubes are generally enlarged and bent ; there 
may be nodular thickenings, more especially near the isthmus. The fim- 
briated extremity may be patent and even patulous ; when closed the 
iimbrisB are not, as a rule, indrawn, but remain visible (Fig. 159). Three 
types of tuberculous salpingitis are met with : (a) perisalpingitis, (6) endosal- 
pingitis, (c) interstitial salpingitis, but all three forms often occur together. 
In (a) the peritoneum covering the tube is studded with tubercles. In (i) 
the plicae are swollen and infiltrated ; their tips become denuded of epithe- 
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Hum and stick together, thus forming ;^8eudo-cysts (salpingitis pseudo- 
follicularis). The epithelium may also undergo metaplasia and keratiniza- 
tion, and instead of a single layer of columnar cells, irregularly shaped ceils 
in many layers, are formed by proliferation. In some cases these changes 
are so marked as to resemble malignancy. In other cases the epithelium is 
totally destroyed and the tube lumen filled by caseous debris, A variety of 
endosalpingitis is the so-called nodular salpingitis, in which the epithelium 
penetrates quite deeply into the muscularis, where it proliferates in an adeno- 
matous manner, whilst both the muscle and connective tissue undergo 
hyperplasia, so that histological resemblance to an adenomyoma is produced 



Fia. (S!L Double ^Tuberculous Pyosalpinx. The resembles 

somewhat a banana *in shape. It was non-adherent. JPho lower specimen 
shows the tube^ilient upon itself and adherent t^ !^e ovary. It was also 
adherent to other adjacent structures. Apertur^ made in the tubes after 
hardening show the inspisssited caseous contents. 

(see Fig. 161). This trespassing of epithelium, known as epithelial heterotopy 
or epithelial displacement, is not peculiar to tuberculous lesions, but also 
occurs, though in a less marked degree, in chronic gonorrhoeal and septic 
infections of the tubes. In nodular tuberculous salpingitis the nodules may 
undergo calcification. In (c) giant-cell systems or caseous foci are found in 
the muscle-wall ; this interstitial type is due to a blood- or lymph-infection. 

It is impossible in the early stages to tell by macroscopic examination 
that a case of salpingitis is tuberculous, but if a tube is thickened at its isthmio 
portion whilst the abdominal ostimn remains patent it suggests the presence of 
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tubercle. In cases due to peritoneal infection, miliary tubercles may be seen 
on the serous surface, and can often be traced to the subserous coat. The 
stress of the infection usually falls on the two ends of the tube, the ampullary 
and the uterine. When the fimbriae adhere together a pyo-salpinx forms in 
the ampullary portion ; this is said to happen in one-third of all cases. The 
contents consist of sterile, liquefied caseous material ; only in cases of 
secondary infection will true pus be found. A cold abscess of the tube is 
the name given to a large tuberculous pyosalpinx with thin walls, the result 
of a mild infection. Such an abscess may closely resemble an ovarian 
cyst, the investing peritoneum being generally of normal appearance. In 
other cases the tubes filled with tuberculous material may form cylindrical 
swellings (^eeFig. 162). In advanced cases of tuberculous salpingitis dense 
adhesions unite the tube to adjacent structures; fistulous tracts may 
penetrate the ovary, the bowel, or the bladder. Occasionally the mesenteric 
glands are found enlarged. 

Clinical Features, Symptoms referable to the tubes may be absent alto- 
gether ; especially is this the case in the miliary form of the disease. On 
the other hand, if secondary infection of a tuberculous abscess supervenes, 
the symptoms may be very severe. It is a common experience for an 
operator to be surprised to find that a tubo- ovarian mass is tuberculous, 
and Whitridge Williams’ expression, ‘‘ unsuspected tuberculosis,” covers a 
large number of cases. There may be a failure in general health with loss 
of weight. There may be iliac and lumbar pain, aching in character, with 
exacerbations due to tubal contractions or to perisalpingitis. Dysmenorrhoea 
of extrinsic (secondary) type may be present. Partial amenorrhoea may be 
noted ; other symptoms referable to endometritis, such as leucorrhcea, may 
be present, and lastly ascites may cause abdominal enlargement. The 
onset is usually insidious, and the progress of the disease is slow. 

Physical Signs, Ascites may or may not be present ; a nodular bead-like 
thickening of the isthmic portion of the tube suggests tubercle ; in the 
absence of these features there are no characteristic signs to point to a 
salpingitis being tubercalous. 

Diagnosis, If bilateral salpingitis be present in a virgin who gives no 
history of appendicitis, tubercle may be regarded as the most likely cause of 
the trouble. Nocturnal pyrexia, or definite signs of phthisis, will strengthen 
the suspicion. A ruptured ovarian cyst with ascites will produce physical 
signs akin to those of tuberculous salpingitis with ascites. 

Treatment, In cases in which the tubal or tubo-ovarian lesion con- 
stitutes the main focus of the disease, laparotomy followed by removal of 
the afiected organs should be carried out. In advanced cases it is surgically 
sound to remove the uterus as well as the suppurating tubes {see Fig. 159). 
Wherever possible, the whole, or a portion, of one ovary should be left, as 
most cases which come to operation occur in women under thirty-five years 
of age. A tuberculous abscess should never be drained per vaginam, as an 
intractable fistula always results. 

Tuberculosis of the Peritoneum. Tuberculosis of the peritoneum is 
commoner in women than men. The peritoneum of the pelvis is the part 
frequently afiected most, a fact which has been attributed to the gravitation 
of tubercle bacilli to the bottom of the peritoneal cavity. Williams attri- 
butes peritoneal infection to a pelvic source in from 40 to 50 per cent, of 
cases. Abb4 considers that 66 per cent, of the cases are infected from the 
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thoracic glands, and 16 per cent, through the mesenteric glands. The intes- 
tine and the blood-stream are other sources of infection. 

Varieties. There are three types to be distinguished : (1) the miliary, 
(2) the caseous, (3) the fibroplastic. 

(1) The Miliary Form. This form may exist for a long time without 
causing symptoms. The peritoneum is covered with minute tubercles (see 
Fig. 163). There may or may not be adhesions present. In the acute form 
the peritoneum is thickened and lustreless, and flakes of lymph, like opaque 
curds, adhere to the surface. There is a variable amount of ascites ; the 
fluid is yellow or blood-stained, and may contain masses of floating lymph. 
In this type adhesions are frail and easily bleed. 

(2) The caseous form is much more severe : caseous masses and abscesses 
exist ; the intestines and omentum may form an adherent mass which feels 
like a neoplasm on physical examination. Between coils of adherent bowel 
encysted collections of yellow, caseous, or purulent fluid may be found. Such 
a condition may be localized to the pelvis or to the omentum or elsewhere, 
or a general ascites may exist. There is a danger in the caseous form of 
jistulae forming and opening into bowel or bladder, or at the umbilicus. When 



Fig. ]63. Showi^^g Miliaky Tuberculosis of the Pelvic Peritoneum 

(Clifford White.) 

localized to the pelvis, tuberculous peritonitis is practically always asso- 
ciated with tuberculosis of the Fallopian tubes, the diseased tissues forming 
a cystic mass which resembles an adherent ovarian cyst. 

(3) The fibroplastic form is the outcome of the two other varieties, espe- 
cially of the first. It is characterized by the disappearance of the tubercles, 
and by the formation of bands uniting intestinal coils to each other and to 
the parietes. The adhesions may be so dense as to make it difficult to find 
the true peritoneal cavity. Encysted collections of clear yellow fluid exist. 
The omentum and mesentery retract, and may thereby produce kinks and 
narrowing of the bowel. Bands passing from one point to another endanger 
the bowel by causing risk of strangulation. 

Clinically, all three types of tuberculous peritonitis may be found in 
combination. 

Symptoms and Signs. Symptoms may be entirely absent or they may 
be those of extensive peritonitis associated with intestinal obstruction. The 
onset may be so acute as to suggest the presence of a twisted ovarian cyst 
— a condition which the physical signs may also resemble. Certain pro- 
dromata may be noted in many cases ; they are, anorexia and loss of weight, 
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dyspepsia, and rise of temperature, especially towards evening. In acute 
cases the temperature may run up to 103° F., and there is acute abdominal 
pain and a certain amount of tenderness. In the more chronic forms there 
is often bearing-down pain in the pelvis and tenderness in the lower abdo- 
men. Kelly has drawn attention to dysuria as a frequent symptom. The 
abdomen is at first tympanitic, but later, signs of ascites are present. A 
variable percussion~note is obtained, according to whether a distended coil 
or an encysted collection of fluid is encountered. In the most chronic 
ascitic form the phenomenon of shifting dulness is easily obtained, because 
the fluid is not encysted by adhesions. Sometimes an apparently solid 
tumour will be found which gives a resonant note, and the relations of the 
tumour may change between two examinations ; such puzzling anomalies 
are always suggestive of tuberculous peritonitis. 

^ Diagnosis. The diagnosis may be very difficult. The acute cases have 
to be differentiated from typhoid fever, and from other forms of acute 
peritonitis ; the chronic cases from malignant neoplasms and ovarian cysts, 
whereas some cases are not even suspected, much less diagnosed. The 
family history, and the presence of tubercle elsewhere, are of the greatest 
help in forming an opinion. Cases with free fluid and no pelvic mass resemble 
cirrhosis of the liver ; cases with a pelvic mass and free fluid simulate ovarian 
carcinoma. Encysted tuberculous fluid in the pelvis may resemble an 
ovarian cystoma. Other alternative cystic conditions higher up in the abdo- 
men are hydronephrosis, cystic sarcoma, hydatids, and appendix-abscess. 
When the parietal peritoneum is thickened it gives a characteristic doughy 
feel to the abdominal wall. With a slowly enlarging abdomen presenting 
anomalous and variable physical signs, the probability of tuberculous peri- 
tonitis should always be borne in mind. 

Prognosis, The chronic miliary or ascitic form gives the best chance of 
recovery. The prognosis in the caseous form, with multiple breaking-down 
foci, is unfavourable. The prognosis is better in adolescence than in young 
children and elderly subjects. Associated phthisis or intestinal tuberculosis 
renders the prognosis grave. High temperature, blood and mucus in the 
stools, diarrhoea, frequent vomiting, and emaciation are very unfavourable 
symptoms, as they indicate that the mucosa of the bowel is involved. 

Treatment. If recognized in the early stages, sanatorium treatment, 
combined with X-rays and tuberculin injections, should be tried. Palliative 
treatment should also be given a full trial in the caseating and adhesive 
types. In cases of free fluid, where the latter is increasing, the abdomen 
should be opened, the fluid evacuated, and the Fallopian tubes and appendix 
removed if they are implicated. 

Great care is necessary in dealing with adhesions, because intestinal 
fistulae are easily formed but never heal ; the same applies to an external 
fistula, so that great care chould be expended upon the closure of the abdo- 
minal wall. Treatment at a sanatorium should follow convalescence from 
operation. 

SYPHILIS IN WOMEN 

It is not intended in this section to give a general description of syphilis. 
In many respects, however, the disease as it occurs in women shows well- 
marked differences from that seen in men, and it is with these points that we 
are here chiefly concerned. 
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The specific organism, treponefim or spironerm pallidum {spirocheta 
pallida of Schaudinn), is a small spiral filament with pointed ends {see Fig. 
164) ; it is actively mobile, being furnished with a flagellum at each end. It 
is present in primary, secondary, and tertiary lesions. Successful inoculation- 
experiments upon monkeys have been carried out, so that no doubt remains 
as to its causal relation to the disease. 

It is believed that women may become infected in two different ways : 
(a) by sexual congress with a man in whom the disease is recent and 
active ; (6) through becoming impregnated by a man in whom the 
disease has reached the tertiary stage and there are no open lesions. 
Such men do not infect their wives by sexual intercourse only, but should 
the wife become pregnant the child is syphilitic and the mother becomes 
infected through it. The treponema is present in the semen and is carried 
into the uterus by the spermatozoa ; here it infects the growing ovum, and 



Fig. 164. Treponema pallidum. (E. Shaw.) Films made from the 
discharge obtained from specific ulcers, prepared by the Indian-ink method. 

To the left of the figure is seen the ? reponema pallidum^ it has the form of 
a closely folded white spiral. To the right of the Figure is shown the 
spirocheta refringens, which presents wide spirals. The latter organism is 
thicker than is the treponema pallidum ; it is non-specific, but it is shown 
by way of contrast with the true specific organism. 

through it obtains entrance to the mother’s blood. If pregnancy does not 
occur the treponemata perish, as they do not possess the power, shown by 
the gonococcus, of penetrating healthy epithelium and multiplying within 
the cells. The maternal infection is of a particularly mild type throughout, 
and definite manifestations may be delayed in appearance for many years 
after the original infection. The former differs little from the disease as 
seen in men, the chief differences being found in the characters of the initial 
lesion. The latter is distinguished as conceptional syphilis ; it is acquired 
indirectly, i,e, through fertilization, and it differs from the ordinary form in 
the following respects ; (a) there is no primary stage ; (6) the early secondary 
stage is often absent, and when observed is very mild ; (c) the first manifes- 
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tations of the late secondaries may not make their appearance until many 
years have elapsed and the child-bearing period is over. 

The apparent freedom, in many cases, of the mother of obviously syphilitic 
children, from all manifestations of the disease, led to the view that she 
was in some way protected from infection through her child. This view 
received support from the well-established fact that a woman could suckle 
a syphilitic child which she had borne herself, and remain free from all 
signs of the disease, while another woman, not the mother of the child, 
would become infected by suckling it. These observations formed the basis 
of “ Colies’s Law of Immunity.” Extended clinical observation and the 
use of the Wassermann test hav(% however, put the matter in its true light. 
The disease is present in the mother, but in a very mild form ; the Wasser- 
mann reaction often fails to yield positive evidence of the existence of 
syphilis until after the age of child-bearing has been passed. The developing 
ovum probably offers the organism a better environment than the mother’s 
tissues, for the children of such parents usually show severe manifestations 
of the disease. 

The Initial Lesion. A typical Hunterian chancre is seldom seen in women. 
It will be recollected that this lesion is a subcuticular granuloma, which 
shows a marked tendency to superficial erosion or ulceration. The resulting 
ulcer has a dirty greyish indurated base and a raised edge. In men, the 
exposed position of the lesion favours the ulcerative process, and as a sequel 
of secondary infection by cutaneous organisms, a stratum of inflammatory 
induration is formed at the base, to which the characteristic features of the 
hard sore are due. In women the primary lesion is less exposed to external 
sources of injury and infection, and consequently less regularly develops 
the characteristic induration of the base. It is probable that the original 
papule is often absorbed completely without ulceration having occurred, 
and consequently without scarring. 

Site. The following are the commonest positions in order of frequency : 
— the labia, the cervix, the vagina, and extra-genitally, the anus and the 
inner aspects of the thighs. When affecting the vaginal walls or the cervix, 
the patient will be necessarily unconscious of the presence of a sore. In 
many cases the labial sore also passes unnoticed, for it is painless and gives 
rise to no noticeable discharge. When observed, a labial chancre appears 
either as a flat papule, or a shallow ulcer with a greyish unhealthy floor ; if 
the base is picked up between the fingers induration is barely noticeable. 
The cervical chancre similarly is non-indurated, and may present either in a 
papular or an ulcerative form. The stage in which the typical ulcer is seen 
may be brief, and may pass unnoticed, leaving a clean reddish papular area 
not unlike a cervical erosion. Vaginal chancres are rare : the extra-genital 
chancres resemble the typical hard sore more closely than any of the others. 

Labial chancres are often multiple, attacking apposed surfaces ; the 
inguinal glands will show the typical enlargement and induration. In 
cervical chancres the external glands may escape altogether as the Ijnnphatics 
drain into the deep iliac glands ; occasionally, however, owing to free 
lymphatic anastomoses, the inguinal glands may be involved as well. 

Septic infection, leading to phagsedena, is seldom seen in women, as free 
surface-drainage is permitted from the sore in all positions in which it 
occurs ; the typical situation for a phagsedenic sore is beneath the prepuce, 
where drainage is imperfect. 
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It must be recollected that mixed infection with the virus of gonorrhoea 
and syphilis is not uncommon from impure coitu^and the symptoms refer- 
able to the former, inasmuch as they appear earlier, and are more obtrusive, 
may entirely obscure the existence of the more serious infection. 

The Secondary Stage. In women two lesions belonging to this phase of 
the disease often make an unusually early appearance, viz. condylomata of 
the vulva and papiUoma of the tongue. Condylomata, or mucous patches, 
form flat, broad, warty elevations, greyish in colour, moist in appearance, 
always multiple ; they are often very extensive in distribution, affecting 
not only the labia, but the perineal body, the anus, the folds of the nates, 
and the inner surfaces of the thighs. They are infective like the primary 
sore. The papilloma of the tongue will be found at the apex of the circum- 
vallate papillse, i.e, on the posterior part of the tongue ; it forms a flat, red 
elevation with an irregular surface. Its presence, even in the absence of a 
local lesion, is powerful confirmatory evidence of syphilis ; hence examina- 
tion of the tongue should be part of the routine followed in cases of suspected 
syphilis. 

Examination of the chains of lymphatic glands which are accessible to 
palpation will generally show the characteristic induration and enlargement 
without peri-glandular thickening ; this is well marked in the superficial 
and deep cervical glands, and in those of the axilla and the elbow. The 
treponema may be demonstrated in the fluid drawn from an enlarged gland 
by puncture. 

The late secondary stage presents no distinctive features in women 
except as regards the reproductive functions. Here the disturbances met 
with in conceptional syphilis, and described below, occur to an even more 
severe degree than in that condition. 

Diagnosis. It is clear from what has been said that when a woman has 
been exposed to the contagion of syphilis the greatest care is called for in 
clinical investigation. Careful inspection of the vulva may reveal traces of 
a disappearing lesion, which would be overlooked were the observer not 
aware of its inconspicuous characters. The fact that such a lesion, when 
found, does not present the characters typical of a syphilitic chancre must 
be allowed very little weight in diagnosis ; and even if it heals rapidly under 
simple local treatment caution is still called for. In the absence of an 
external lesion the cervix and vaginal walls should in all cases be carefully 
inspected in a good light: an ordinary digital examination is of course 
quite useless for the purpose. 

Owing to the atypical character of the initial lesion in women diagnosis 
by detection of the infecting organism is necessary. The treponema may 
usually be detected in an initial sore or papule or in a condyloma by the 
following method. First wash the surface of the sore with saline : then 
squeeze it, or lightly scrape the surface with a knife without causing bleed- 
ing ; with a platimun loop take up a drop of the serum expressed and place it 
on a glass slide : side by side with this place a drop of water and a drop of an 
emulsion of Indian ink ; mix the three drops and prepare cover slips from the 
resulting large drop. Examined with an oil-immersion lens the treponema 
will stand out unstained from the general background {see Fig. 164). 

Staining methods have been largely replaced by the method of dark- 
ground illumination by which the organism can be detected in the serum 
without staining. A special condenser and a strong source of illumination 
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are required. If the staining method is negative the other method should be 
used before forming a conclusion. 

If the organism caimot be detected on the first occasion, the examination 
should be repeated. The introduction of a positive test for generalized 
syphilitic infection has, however, rendered diagnosis much more certain, and 
except in the early stages the Wassermann reaction test should be applied 
in all cases. A negative result must not be absolutely accepted ; the test 
should be repeated after an interval of a few days, treatment being in the 
meantime withheld, or a provocative dose of N.A.B. previously adminis- 
tered. Until the secondary stage has been entered upon, about the fourth 
week, and there are signs of glandular enlargement, dissemination of the 
disease has not occurred, and the test is of no value. It cannot, therefore, 
be usefully applied at the first appearance of the initial lesion. In this stage 
the detection of the treponema suffices for diagnosis, and treatment may be 
at once entered upon . 

Syphilis and Child-bearing. Some of the most striking results of syphilis 
will be found in the obstetric history. The women are often highly fertile, 
i.e, conception occurs with relative frequency. Eardley Holland has shown 
that the old view that maternal syphilis is a frequent cause of abortion is 
probably erroneous ; it is exceptional to find definite evidence of syphilis 
in the early foetus or its membranes. When syphilitic women abort, this 
event is not the direct result of foetal disease, but must be attributed either 
to the general or local conditions which lead to abortion in non-syphilitic 
women. Maternal syphilis, however, is by far the commonest cause of death 
of the foetus after it has become viable, and Holland found that in 33 'per 
cent, of still-born premature births definite evidence of syphilis could be 
found. Occasionally a child is carried to term and born alive, and may 
then show definite signs of the disease at birth ; or it may be apparently 
healthy when born, but sooner or later will develop more or less 
severe manifestations of the disease. According to the observations of 
Hochsinger, not more than 9 to 10 per cent, of the children borne by syphilitic 
mothers are free from signs of the disease at birth, and of these a considerable 
number develop signs of syphilis during the first six months of life. Unless 
appropriately treated, the effect of the specific virus upon reproduction 
shows little or no tendency to die out, and premature births, or foetal deaths 
in utero, or living syphilitic infants may be spread out over a long series of 
several years. Examination of the foetal membranes and placenta, or of the 
foetal viscera, e.g. the liver, shows that the treponema is usually present. 
The organism is therefore probably transmitted in the paternal semen, and 
develops mainly in the tissues of the ovum. 

Treatment of Syphilis. The discovery of the Ehrlich series of organic 
arsenical compounds and their destructive action on the treponema when 
administered by intravenous injection forms the basis of the present methods 
of treating syphilis. For the technique of this treatment the reader must 
be referred to a monograph on Syphilis, but there are certain general 
considerations which cannot be too often emphasized. 

The arsenic treatment must be begun at an early stage of the disease, 
and prolonged over a period of two or more years if the best results are to 
be obtained. There is no single sign by which the definite extermination of 
the organism from the tissues can be determined. “ When the serum 
reaction first becomes negative the patient is far from being cured ” (Harri- 
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son), and experience has shown that if treatment is then suspended relapses 
frequently occur. When the reaction becomes negative the male may be 
no longer infective to ordinary contact, but exception must be made, as has 
been already pointed out, of sexual intercourse. 

There are certain cases in which the arsenic compounds cannot be given 
without undue risk, such as renal and hepatic disease, and arteriosclerosis. 
Reliance is then placed upon the mercury compounds, which now hold the 
second place in the treatment of syphilis. Recently it has been found 
experimentally that bismuth salts are destructive to spirochetes in hens, 
and trial is therefore being made of these compounds in cases of syphilis, 
but this work is still in the experimental stage. 

It is generally agreed that arsenic treatment alone is not sufficient to ensure 
a cure, and it is customary to supplement it with the periodic administration 
of mercury or potassium iodide. Harrison favours the latter, and advises its 
administration for a period of three weeks after each series of arsenic injec- 
tions. Blood-tests are made every three months during the first year, 
every six months during the second year. 

In some cases, especially those with late manifestations, iodides in full 
doses may judiciously be combined with mercury. 

Syphilis and Marriage. The question when it is safe for a man who has 
had syphilis to marry has always been very difficult to answer satisfac- 
torily ; nor has the difficulty been entirely removed by the introduction of 
Wassermann’s test, for a negative result cannot be entirely relied upon. 
Approximate certainty can be obtained only by a thorough course of treat- 
ment, comprising, if possible, at least one preliminary administration of 
salvarsan and two years^ treatment with mercury, the first year continuously, 
the second year intermittently. Should manifestations of the disease appear 
in spite of treatment, a further six months^ continuous course of mercury is 
advisable. Wassermann’s test should be repeated at the end of the allotted 
course of treatment before marriage is sanctioned. A man who has cm- 
traded syphilis should not marry until he has been under observation and 
treatment for four years. 

PARASITIC AFFECTIONS OF THE GENITALIA 

The following varieties of parasites may be me^with in the genital tract 
under rare conditions : 

(1) Protozoa. 

(а) Trichomonas vaginalis. 

(б) Amoeba urogenitalis. 

(2) Trematode worms. 

(a) Distoma haematobium. 

(3) Nematode worms. 

(а) Oxyuris vermicularis. 

(б) Ascaris lumbricoides. 

More common and of greater clinical significance are : 

(4) Cestodes. 

(a) Taenia echinococcus. 

And for the sake of convenience may be added an example of the higher 
class of bacteria : 

(6) Streptothrices. 

(a) Actinomycosis. 
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(1) Trichomonas Vaginalis. This is a flagellated protozoon (see Fig. 65) 
measuring 0-015-0’025 mm. in length and 0*007~0*012 mm. in breadth. It 
thrives in the acid vaginal secretion. It occurs at every age of life, but how 
it finds its way into the vagina is unknown. It cannot live in an alkaline ' 
medium, so that menstrual discharges and alkaline douches are inimical to 
its existence. In the vagina this parasite is harmless, but it may invade the 
urethra and bladder and set up chronic cystitis. 

Another protozoon, the amoeba iirogenitalis, has been recorded in Japan. 
It wanders from the vagina into the bladder and sets up tenesmus and 
haematuria. 


(2) Distoma haematobium (Bilharzia haematobia) occurs less frequently in 
women than in men. In a few cases it has caused lesions of the labia major 
resembling gonorrhoeal warts (condylomata acuminata). In these cases the 


ova of this round worm are found in the 
submucosa of the vagina. The distoma has 
also been known to produce a papillary 
condition of the cervix uteri resembling 
epithelioma. 

(3) Oxyuris vermicularis, a form of thread- 
worm frequently found in the large bowel of 
children, has been discovered in the vulva 
and vagina, where it prodiipes a vulvitis 
and colpitis resembling a gonorrhoeal infec- 
tion. This worm has been known to enter 
the utenis and Fallopian tubes, setting up 
serious inflammation in the higher genital 
tract. 

Ascaris lumbricoides. This is the common 
round worm of the intestine, it has been 
found in the vagina in cases of rectovaginal 
fistulae. 

(4) Echinococcus. Cysts due to the toma 
echinococcus will be described in the next 
section. 



Fig. 165. Triciiomokas Vag- 
inalis HIGHLY MAGNIFIED (H. 
Filth). 


(5) Actinomycosis of the genitalia is described later (sec p. 294). 


It is very difficult to prove the parasitic nature of vulvitis and colpitis 
in children, but in cases where the gonococcus cannot be demonstrated, 
careful search for the oxyuris should be made, and the bowel washed out 
with infusion of quassia. The vaginitis should at the same time be treated 
by syringing with a weak antiseptic, such as 1-2 per cent, lysol-solution. 
Cystitis should be treated by washing out the bladder with 1 per cent, pro- 
targen-solution and by giving hexamine per os. Papillary growths of para- 
sitic origin should be removed. 

hydatid disease of the pelvis and pelvic viscera 

Hydatid disease is due to a cestode or tapeworm known as the Taenia 
echinococcus. Like other members of the class cestodes, this worm passes 
through two phases of developinent. The mature sexual form (enteral phase) 
is only found in the intestinal tract of certain canines, e.g. the dog, wolf, etc. 
The immature encysted form (somatic phase) is passed in the visceral connec- 
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tive tissues, or serous membranes of various other mammals, notably in the 
sheep and occasionally in man. For full details of the life-history of the 
parasite the student is referrcnl to a text-book of Medicine. 

Each embryo-worm ])oss('ss(‘s three pairs of booklets, and is enclosed in a 
chitinous shell. It is called an oncmphere. The disease in man begins with 
the ingestion of such oncospheres as have been discharged from the bowel 
of the dog and have found their way into drinking water or on to vegetables, 
or which, after becoming desiccated, have been inspired in dust by the host 
(air-bome). In the stomach the chitinous shells are softened and the spicated 
embryo liberated. The booklets bore a track for the embryo through the 
alimentary walls. In 60 per cent, of cases (Thomas) it finds its way to the 
liver probably by the portal system, and in 12 per C£nt. the embryo-worm 
reaches the lungs. Taylor Young points out that as the embryos are only 



Fig. 166. Scolices of TiENiA IOctunococcus (Taylor Young and 

thrice the size of a red blood-disc and are actively motile, it is possible for 
them completely to penetrate through the walls of stomach or bowel and 
migrate into the peritoneal sac and along connective-tissue planes, and he 
concludes either that it has a selective affinity for certain tissues, or else 
that some tissues enjoy a greater immunity than others from echinococcal 
invasion. 

A hydatid cyst is a monocyst derived from one embryo ; it is surrounded 
by a pericyst or adventitious capsule provided by the host and produced by 
inflammatory reaction. The parasitic part of the cyst is composed of two 
layers, ectoeyst and endocyst. It contains an abundance of watery fluid. In 
size it varies from less than an inch to more than a foot. The ectoeyst is the 
cuticular outer layer ; it is translucent, like hard-boiled white of egg, and 
shows a fine lamination which is so characteristic that a small fragment is 
enough for identification. The endocyst or germinal layer represents the 
vital tissue of the parasite ; from it a multitude of heads or scolices, bearing 
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hooklets (see Fig. 166), may develop from numerous small projections known 
as brood-capsules. When the parasite is healthy the cyst- walls are tense and 
the fluid contents clear. When the parasite dies the cyst-walls collapse and 
leucocytes may enter in abundance, producing what is called a suppurating 
hydatid, although no bacteria are present. A hydatid cyst may dry up, 
degenerat(‘, iKM-rose. or calcify. 

Secondary, or daughter cysts arise by endogenous or exogenous forma- 
tion, but there is no further advance in the life-cycle of the worm within the 
intermediate host. 

Endemic Areas. The parasite is endemic to Australasia, the Argentine, 
Iceland, and to portions of the European Continent. In Iceland women are 
more often affected than men and, according to Taylor Young, this pro- 
portion is reversed in Australia. The incidence in man is dependent solely 
on the opportunity of infection. 

Interaction between the Parasite and its Host. Th(T(' is <'\ ith iu of lh<‘ 



Fig. 167. SkC’ONDARY IMPLAUTATfON OF ScOLlCES ON THE PeRITONFUtM 
FOLLOWING iM I' rruE OF A H ydatid Cyst (Taylor Young and Welsh). 

passage outwards from the (vncysted parasite of substances which stinnilatf^ 
a series of reactions on t[u‘ jiart of the host, including (1) irmnunity r caelum s 
and the appearance of anti-bodies in the blood ; (2) leucoblastic reactions of 
a selective type ; (3) toxic reactions. All these reactions reach their maximum 
when the cyst is ruptiirt'd. The immunity (precipitin) reaction provides a 
scientific test for the diagnosis of hydatid disease within certain limits (Fleig 
and .Lisbonne). The leucoblastic reaction is shown by a selective increase of 
eosinophil-leiKiOcytes in the blood. The toxic reactions are insignificant 
except after rupture of the cyst, when they may include (a) such symptoms 
as syncope or urticaria ; (h) local inflammatory processes from direct con- 
tact with hydatid-fluid (peritonitis) ; (c) chronic toxic effects, e.g. wasting 
and anaemia. Hydatid cysts are therefore not inert foreign bodies, but must 
be regarded as living structures which are capable of causing a continuous 
reaction within the tissues of the host. 

Topical Distribution of the Pelvis. Secondary implantation of scolices 
(heads) on the peritoneum of the pelvis is a frequent occurrence after rupture 
into the peritoneal cavity (see Fig. 167) of a primary cyst situated higher up. 

19—2 
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Primary pelvic hydatids generally take origin in the connective tissues 
iinmediately beneath the peritoneum of the pouch of Douglas, whence they 
spread and come into connection with the uterus, ovaries, Fallopian tubes, 
bladder, and rectum. The parenchyma of the pelvic viscera is only very 
rarely the seat of primary development of the echinococcus. Nearly all 
cases described as growing from the ovary or from the Fallopian tube are 
really invasions of the loose connective tissue of the broad ligament (Taylor 
Young and Welsh). Subserous invasions of the hollow pelvic viscera may 
ultimately lead to perforation into the luinina of these structures, and the 
latter may then become filled with daughter-cysts (lumen of tubes, cavity 
of uterus). 

Primary hydatids of the uterus {see Fig. 108) have been observed by 



Fig. 168. Echin^>coccal Cyst in Cteiune Muscle (Taylor Young and Welsh). 

Giles and Moloney ; of the Fallopian tubes by Doleris and Eden (see Fig. 169) ; 
of the ovary by Fean, Taylor Young and Welsh. Hydatids have also been 
found primarily to invade the pelvic bones, and when situated in extraperi- 
toneal situations they have been known to obstruct labour. 

Diagnosis. A positive result with the specific immunity -reactions, 
properly controlled, or the microscopical discovery of booklets, makes the 
diagnosis of echinococcal invasion certain. A well-developed eosinophilia 
is strong presumptive evidence of hydatid invasion in cases where the 
physical signs are confirmatory but indecisive (Taylor Young and Welsh). 

The characters which hydatid cysts of the pelvis present on examination 
are very variable. A large thin- walled cyst may be indistinguishable from 
any of the commoner cysts which arise in the pelvis. A thick- walled hydatid 
cyst may simulate a single myoma or a teratoma, and multiple cysts may 
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give the impression of multiple subserous myomata {see Fig. 168). The site 
of invasion is difficult to locate clinically, the part of thf* [xdv is in which the 
mass lies being often the only point which can be (letmMnined vv jth certainty. 
The presence of a mass in the liver, or the history of a previous operation 
for hydatids of the liver, would afford presumptive evidence of a pelvic 
swelling being echinococcal in origin. After rupture of the cyst there will 
be a history of sudden disappearance of the swelling, with possibly symptoms 



Fig. 169. Hydatid (Echinococcal) Cyst of the Fallopian Tube. Cyst. 

6, Closed abdominal ostium, c. Lumen of tube laid open, d, Ovary, e, Meso- 
salpinx. The cyst has fornuHl in the subperitoneal cellular tissue of the 
upper wall of the tube. 

of serous peritonitis, marked eosinophilia, and transient urticaria (Barling 
and Welsh). 

Treatment. As the pelvic condition is often not the only manifestation 
of hydatid disease, the surgeon must be prepared to deal with abdominal 
lesions as well ; e.g. in the experience of one of us (C. L.) the cysts had bur- 
rowed behind the diaphragm and extended as high as the left axilla, whilst 
below it depressed the pelvic floor and bulged into the vagina. 

The treatment of hydatids consists in the removal of the cyst or cysts. 
The removal should be complete whenever possible. In a certain number of 
cases only partial removal can be carried out, the adventitious pericyst 
having to be left behind. 
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(1) CompI>ete Removal of the Cyst. Hydatids of the uterus, ovaries, tubes, 
and broad ligaments are best treated by this method. Simple cysts should 
be aspirated before incising the pericyst. 

(2) Partial Removal of the Cyst. This consists in opening the pericyst and 
scraping away the entire endo- and ecto-cyst in order to destroy the parasite. 
The operation is concluded in one of two ways : (a) By stitching the cut 
edges of the pericyst to the parietes and inserting a drain {marsupialization) 
or (6) by inverting the cut edges of the pericyst and uniting them by sutures, 
thus closing the cavity. 

Sometimes the pericyst may be calcified, or too thick and tough to 
collapse when empty ; it then becomes necessary to drain. In pelvic cases 
drainage should be carried out per vaginam . 

In operating for the removal of hydatids the risk of operative implanta- 
tion must be borne in mind. The edges of the wound should be protected 
by rubber-sheeting, and the various intra-abdominal structures guarded by 
gauze-pads. 

STREPTOTHRIX INFECTIONS, INCLUDING ACTINOMYCOSIS 

The generic term streptothrix embraces certain higher forms of bacteria 
which arc pathogenic m man and other mammals. In certain cases the 
organisms have a radial grouping which is characteristic in the ray-fungus 
or actinomyces. The lesions produced by streptothrices, in common with 
those of tubercle, leprosy, and syphilis, belong to the chronic infective 
granulomata. 

This group of lesions is characterized by nodules of granulation-tissue 
around foci invaded by the organisms. The endotoxins of the latter modify 
the inflammatory reaction in such a way as to produce peculiar cell-forma- 
tion in the granulations. This gives rise to the development of endothelioid 
and giant-cells. The latter, which are abundant in tubercle, are, however, 
less numerous and less definite in streptothrix-infections. The granulomata 
produced by streptothrices invariably lead to chronic local suppuration. 

The Organisms. The streptuthricese differ from the lower forms of bacteria 
in consisting of a filament which shows true branching and the development 
of gonidia or spores. The latter arise from specialized hyphse ; thus, both 
in the tissues and in cultures, the parasite appears as an interlacing network 
of branching filaments which soon form a densely matted compact myce- 
lium {see Fig. 170). The following changes occur in the latter : {a) The 
formation of swellings at the ends of the filaments ; (6) necrotic changes in 
the centre of the mycelial mass ; (c) fragmentation of the mycelial threads. 

Of the terminal swellings two distinct forms appear : (1) small bulbous 
expansions of the filaments themselves ; (2) larger hyaline swellings of the 
investing sheaths forming the so-called clubs. The latter assume a radial 
arrangement, and from this fact the name ray fungus or actinomyces is 
derived. Clubs are best seen in bovine lesions, in human infections they are 
very fragile and therefore hard to demonstrate. They occur in a late stage 
of the growth when the colonies in the tissues are extensive and have begun 
to show central necrosis. 

To demonstrate a streptothrix-infection, the tissues must be stained by 
Gram's method, the filaments of mycelium and the spores are gram-positive 
(Fig. 170), the hyaline clubs and necrotic areas are gram-negative. 

Distribution. Some American and Norwegian authorities regard the 
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strcptothricesB as essentially pathogenic; paiasitfs, cc liich ccaimot cjontiiuie to 
subsist outside the animal body. Then- is, however, c-vidc'iiee to show that 
the pathogenic streptothricese are capable ul a iion-patliogenic (saprophytic) 
existence, e.g. that they may be found on straw, grain, and grass, and that 
t^ey gain access to the body through abrasions made by infected material. 
A common point of entrance is the mouth and pharynx, but infection may 
also occur through the alimentary and respiratory tracts, and through the 
skin. The occurrence of actinomycosis of the tubesand ovaries in a womati 
who had worn a “ womb-protector ” of the wishing'^one typo has sugge-sted 
the possibility that the vagina may have been the channel of entrance.^ 



Fig. 170, Actinomycosis of Human Ovary (F. Taylor and Fisher). Showing 
a densely matted compact mycelium. X 450. 

The above drawing/vas made from a section supplied by Hr. Frank Taylor. 

a case of primary actinomycosis of the right ovary in a 

woman set. 34 years. There was no other lesion, j^covery followed the 
removal of the appendages.^ ' 

Morbid Anatomy. The lesion is characterized by its progressive* ext(‘n- 
sion. By direct local spread, large areas of tissue may beconu* irifccti'd, and 
there may also be secondary dissemination to distant parts. Each colony 
becomes the centre of an infective focus, and each focus ultimately forms a 
small abscess surrounded by indurated and oedematous tissue (see Fig. 171). 
In this way an infected organ may be riddled with multiple foci of suppura- 
tion, or may become the seat of an enormous abscess. The pus is character- 

1 “ Actinomycosis of Tubes and Ovaries.” Draper and Studdiford, Jl, Obsf, 

Oynaec.f voL xi, No. 5, May, 1926. 

* Taylor and Fisher, Lancet, 1909, vol. i, p. 758 ; and Brit, Med, Journ., 1909, vol. i, p. 844. 
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istic, in that it contains whitish or sulphur-yellow granules, visible to the 
naked eye ; these represent the actual parasitic colonies. 

Clinical Features. General intoxication may be severe, causing fever, 
sweating, and wasting, but this is not usually the case until late in the 
disease, and even with extensive chronic infections there may be but little 
constitutional disturbance. It may be said that the general intoxication is 
similar to, but less severe than, that due to tuberculosis. In abdomino-pelvic 
lesions three stages have been pointed out by Grill : (1) A stage of invasion 



Fig. 171. Actinomycosis of the External Genitalia, C'lieniiaJl's Case' I. 

(Taylor Young and Welsh). 

with vague symptoms suggesting appendicitis ; (2) a stage of tumour-forma- 
tion in the viscera or in the abdominal walls, usually in the ileo-csecal region, 
and seldom painful ; (3) a stage of suppuration with the formation of deep 
sinuses and intractable fistulae. 

Pelvic Infection, Pelvic infection is rare ; it most often occurs via the 
appendix, but it may happen through the blood-stream, the organism 
entering the system through the tonsil. 

Actinomycosis of one or both ovaries has several times been recorded 
(Fig. 170). The organs were reduced to fibrous tissue enclosing small 
abscesses, or were found to be nothing more than a thin abscess-sac. 
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Actinomycosis of the Fallopian tube has been found to be generally on 
the right side, suggesting infection from the appendix. 

Treatment. Free removal of infected tissues and swabbing the raw 
surfaces with tincture of iodine is recommended. Large doses of potassium 
iodide (90 grains thrice daily) should be given for a few days and then with- 
drawn for a week, then given again for a few days and afterwards repeated 
once a month (Taylor Young). This authority also favours the administration 
of nascent iodine by giving 30 grains of potassium iodide every morning, to 
be followed after four hours by 1 oz. of chlorine-water, repeated at intervals 
of two hours until 3 ozs. have been taken. This, he says, should be con- 
tinued for many months. Taylor Young also speaks higlily of the value of 
autogenous vaccination. 
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PART II: SECTION I 
A8E8 OF THE VULVA' AW) URETIIR 

ACUTE IHFLAHHATOEY COHDmONS 

Compared with the frequency of inflammatory processes in the upper part 
of the genital tract, acute and chronic inflammations of the vulva are met 
with relatively seldom. Inflammation of the vulva is nearly always asso- 
ciated with that of the vagina and of the endometrium. In many of these 
cases it is produced by infected secretions escaping from above, which, by 
causing the vulval epithelium to become sodden, allows of its penetration 
by septic or other infective germs. Thus necrotic uterine tumours may 
produce successively septic endometritis, colpitis, and vulvitis. Urinary 
flstulse are a source of septic discharges, which exert a very excoriating effect 
upon the vulva. Suppurative urethritis acts in the same way. 

Diabetes may be a cause of vulvitis. The sugar-containing urine may 
be infected with the fungi of thrush (oidium), or the Monilia Persoon, or the 
Vibriothrix (Castellani)'*^ and several other varieties, any of which may cause 
vulvitis. Faecal fistulae, a complete piTineal tear, and haemorrhoids, may also 
be indirect causes of acute vulvitis. 

As the vulval skin is provided with a thick protective epithelium, it is 
necessary for the surface-continuity to be destroyed before acute vulvitis 
can supervene. Irritating discharges will do this, as just stated, but there 
may be evidence of trauma, e.g. masturbation or rape. In the case of 
children, acute vulvitis is more readily caused by gonorrhcna, since the 
epithelium, being thin and delicate, is less impervious to organisms than 
that of adults. 

Gonorrhoeal Vulvitis. The gonococcus is the most frequent cause of 
acMte vulvitis, accounting for more than 75 per cent, of cases (Jaschke). It is 
more frequent in young subjects for the reason given above. 

Clinically, acute gonorrhoeal vulvitis is associated with urethritis and 
inflammation of the para-urethral glands and not infrequently with Bartho- 
linitis as well. The secretion in the acute stage is copious, purulent, and of 
a yellowish-green colour. From the irritating effect of the pus, ‘ warts ’ 
(condyloniata acmmnata) are formed on the external genitals {see Figs. 151 
and 1 53 on p. 262). In acute cases it is generally easy to find the gonococcus 
in films prepared from the pus. 

Acute vulvitis is seen in its most extreme form in the vulvo-vaginitis of 
children. The labia, both small anrl large, are intensely red, swollen {see 
Fig. 172), oedematous, and sore, and may become adherent. A false mem- 
brane may form on the labia minora In acute vulvitis the vagina, urethra, 
and Bartholin’s glands may be simultaneously infected ; it causes swelling 

^ For structural abnormalities, both developmental and acquired, see pages 75 and 140. 

2 Castellam and Taylor, “ Vaginal Momlias,” Jl Ohst. and Qyn. Bnt. Emp., Vol. 31, 
No. 1, 1925. 
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of the inguinal glands and is accompanied with malaise and pyrexia. In 
cases of assault, gross traumatic lesions may be present, but in young children 
vulvitis may occur in the absence of a definite lesion, the gonococcus being 
conveyed to the genitals on a towel or by the fingers. At times gonorrhoeal 
infection appears in epidemic form. An instance of this is cited by Skutsch, 
in which 236 girls were infected in a public bath.^ The bacillus coli and 
parasites (ascaris and oxyuris) may also set up vulvo-vaginitis. 

Treatment. In the early stages vaginal douches should not be employed, 
but the patient should be made to sit in a bath two or three times a day for 



Fig. 172. Vulvo-vaginitis in a Girl of 14, showing inflammatory oedema 

of the nymphse. 

half an hour, and during the intervals boric lint, wrung out in hot sterile 
water, should be applied between the labia and over the vulva. When the 
acute attack has subsided, the vulva and vagina should be irrigated with 
hypertonic saline solution followed by the application of 10 per cent, solution 
of collosol silver iodide on a probe. Sixty-four children under ten years of 
age died, of gonorrhoeal infection in America in 1914, and most of these were 
infected per vaginam.^ 


^ Stein, “ A Clinical Investigation of Vulvo-vaginitis,” Surgery, Gyn. and Obstet., 1923, 
vol. xxxvi ; also “ Gonorrhoea,” Am. JL Obst. Gyn., x, 1925. 

^ La Fetra, “ Vulvo-vaginitis in Children,” Trans. Amzr. Peiiatric Soc., 28th Session, 
Washington, 1916 ; see also B. K. Rachford in same Transactions. 
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SsTphilitic vulvitis is a rare accompaniment of specific ulcers and condylo- 
mata {see Syphilis, p. 284). 

ITlcus moUe is very frequently a cause of acute vulvitis. The labia are 
swollen and bathed in a copious secretion, and the glands in the groin soon 
become acutely inflamed and painful. 

Barer Forms of Vulvitis. Under this heading may be classed vulvitis 
seen in acute miliary tuberculosis {see Infections, p. 273), gangrenous vulvitis, 
membranous vulvitis, erysipelatous vulvitis, and thrush. 

Gangrenous Vulvitis. This is a very rare disease, but it may occur from 
infection of a vulval wound during the couise of puerperal fever. It may also 
supervene in erysipelas, diphtheria, venereal infection, smallpox, and typhus. 
There is intense local pain, accompanied by general profound toxaemia. 

Noma is a form of gangrenous vulvitis which occurs in rare instances 
during, or after, an attack of measles or one of the specific diseases in child- 
hood. The disease is generally unilateral. The labium of one side swells, a 
dark spot appears over an area of induration, followed by the formation of 
vesicles, bulla?, ulceration, and gangrene. 

The local treatment consists in free removal of the gangrenous area and in 
painting the parts with sulphurous acid. This should be followed by hot 
antiseptic fomentations changed every four hours. The general treatment 
consists in the use of autogenous vaccines and in maintaining the patient’s 
strength. 

Memibranous Vulvitis. This is generally due to an infection by the 
Klebs-Loffler bacillus ; it may also be caused by streptococcal infection. 
The labia are inflamed and swollen, patches of greyish-green membrane 
appear here and there, and may ultimately cover the whole or a large part 
of the vulva. The true diphtheritic membrane is thrown off in small pieces, 
but in streptococcal vulvitis large yellow sloughs are separated. Unless the 
condition passes into that of gangrenous vulvitis the membrane is formed 
only of the superficial layers of the integument, whilst in the latter the fibro- 
fatty tissues are deeply implicated. Membranous vulvitis may lead to 
superficial atresia of the vulva (p, 141). 

Treatment. The organism must be isolated, and in the case of infection 
by the Klebs-Loffler bacillus, antidiphth critic serum must be injected. 
Locally, the parts should be treated with strong solutions of phenol or 
biniodide of mercury. 

Erysipelatous vulvitis occurs as a rare but deadly aflection. It takes the 
form of a spreading phlegmon in the cellulo-cutaneous tissues and leads to 
difiuse suppurative cellulitis or to the formation of an extensive abscess. 
The treatment consists in maintaining the patient’s strength with stimulants, 
and in the administration of iron tonics. The spreading edge of the infected 
area should be painted with a solution of nitrate of silver or picric acid. 

Aphthous vulvitis is sometimes seen in badly nourished children, and in 
adults during pregnancy, and towards the end of a long and fatal illness. 
Small white adherent patches, surrounded by a zone of redness, and accom- 
panied by a certain amount of oedema of the vulva, are the signs by which 
it is recognized. The white patches sometimes consist of a surface-growth of 
the mycelium of oulium albicans. According to Castellani and Frank 
Taylor ^ many other fungi play the same role, notably those belonging to the 
genus monilia. 

^ Journ. Obst. and Gyn. Bnt. Emj)., 1925, xxxi. 
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Treatment. The local condition responds to mild antiseptic measures, 
such as the application of lint soaked in perch loride of mercury solution 
(1-3000). Attention to the general health is important. 

Skin Diseases in the Vulval Region. Intertrigo is the most common skin- 
lesion in this region. It is seen in fat and dirty subjects as a superficial red- 
ness of the labium majus and of the sulcus gemto-femoralis. It is commonest 
during the hot season, and causes itching and soreness. Intertrigo indicates 
the taking of a daily bath, and the parts should be bathed with | per cent. 
spirituous resorcin-lotion, then dusted with equal parts of oxide of zinc and 
boric acid. 

Furunculosis occurs on the labia majora from infection of hair follicles, 
scratches, and acne-spots. It is sometimes an indication of ill-health. Small 
pustules should be painted with 2 per cent, spirituous solution of iodine ; 
boils should be opened and treated with an antiseptic dressing. 

Rarer skin-alfections are herpes, psoriasis, and molluscum contagiosum. 

Herpetic Vuhihs. Groups of vesicles appear on one or other labium 
majus ; they may coalesce to form bullae. Eventually they become pustular, 
then rupture and dry up. Before vesicles form, the labium is very painful ; 
in the eruptive stage there is intense itching and irritation. An ointment 
composed of bismuth carbonate (i dr.) and lanoline (1 oz.) spread on lint 
should be appluMl to the affected parts. 

CHRONIC INFLAMMATORY CONDITIONS 

(Tronic inflammation of the vulva is found as a sequel to the acute pro- 
cesses already described, more especially in gonorrhoea, in which constant 
vulval irritation may result from infective discharge from the cervix. Under 
the above heading arc included certain well-marked clinical conditions, viz. 
eczema, leucoplakia, and kraurosis, also esthiomene and the specific ulcers. 
As chronic vulvitis is invariably accompanied by irritation in a more or less 
severe degree, we shall first consider this symptom. 

Pruritus VuIvsb. Irritation (itching and burning) at the vulva is, of 
course, a symptom, not a disease ; further, it may be occasioned by a variety 
of morbid conditions, and may be accompanied by other symptoms besides 
the above. It is classed as a distinct disease by Sanger under the name of 
vulvitis pruriginosa, and Veit described a definite pathological condition, 
parakeratosis, as characteristic, of pruritus vulvse. In parakeratosis, processes 
of keratinized epithelium dip down into the coriurn, where they are 
surrounded by a zone of leucocytic infiltration [see Fig. 173). This form 
of dermatitis is probably not a precursor of pruritus, but is to be regarded as 
the result of rubbing and scratching. 

Sometimes in cases of intense itching no local morbid condition can be 
discovered. In most instances the irritation leads to friction and scratching 
of the affected parts, resulting in changes in the local appearances which 
may obscure the original affection. The areas most frequently involved 
correspond to the clitoris and nympha) ; in severe cases the greater labia, 
the whole of the ostium vaginae, the perineal body, the anus, and the post- 
anal region all may be affected. It may be met with in children, adults, or 
old women. In cases of slight severity, the irritation is felt chiefly or solely 
at night after retiring to bed ; all gradations of severity may, however, 
occur, and in the severest cases there is constant and intolerable itching 
both day and night, the patient becoming haggard and emaciated from loss 
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of sleep and ceaseless annoyance. Such cases have been known to terminate 
in insanity or suicide. 

Causes. A great variety of morbid conditions may give rise to pruritus, 
but they may all be classified in three groups : (1) Chronic discharges which 
irritate the vulval mucous membrane. (2) Diseases primarily affecting the 
vidva. (3) Toxic conditions and neuroses. 

(1) Discharges coming from the uterus or the vaginal walls do not, as a 
rule, occasion juuritus, but chronic gonorrhoeal discharges, and the septic 
discharges set up by a neglected pessary, frequently do so ; the constant 
slight dribble of urine from a small vesico- vaginal fistula may set up intoler- 
able pruritus, and much the same result may follow from incontinence of the 
bladder-sphincter. In adults of unclean habits pediculi or accumulations of 



Fig. 173 . Parakeratosis of the Vulva. 

From a case of pruritus. 

dirt, and in children threadworms which migrate to the vulva from the anal 
canal, produce much the same results as vaginal discharges. Masturbation, 
as an occasional cause of pruritus, also belongs to this class. 

(2) Chronic forms of ulceration, e.g. those due to tubercle or secondary 
syphilis, cause itching, but these conditions are rare. There are two skin 
diseases, which, however, are fairly common and usually set up this disorder 
in a severe form, viz. eczema and leucoplakia ; whilst an uncommon local 
disease, known as kraurosis, also causes pruritus. The last three conditions 
will be described {se£ pp. 307 and 309) after the treatment of pruritus in 
general has been considered. 

(3) Toxic Conditions and Neuroses. Cases in which pruritus vulvse is 
not accompanied by recognizable alterations in the appearance of the 
affected parts, except those due to scratching, are usually attributable to a 
neurosis. The subjects of this form of pruritus are usually women of neurotic 

a, 20 
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or hysterical temperament. A common exception is the pruritus of preg- 
nancy, which in its usual form is only a mild affection, but sometimes becomes 
intolerably severe, expanding into general irritation of the skin of the whole 
body. This affection is now more properly regarded as due to a form of 
gravidic toxsemia, although the nature of the toxaemia is unknown. Pruritus 
vulvae may also be an accompaniment of glycosuria and diabetes, but 
whether this is due to the irritant qualities of sugar-laden urine, or to nerve- 
lesions produced by toxaemia resulting from the disease, is unsettled. In 
every case of pruritus the urine should be examined for sugar. 

Treatment of Pruritus. The possibility of an exciting cause, such as 
glycosuria or leucorrhoea, being present, must first be considered ; if such 
conditions as these are overlooked, treatment will necessarily be unsuccessful. 
The next point to consider is the nature of the local changes in the skin, if 
such are present ; when none are found it is always very difficult to relieve 
the irritation locally, but these cases may derive help from the internal 
administration of calcium lactate and alkaline sedatives. Cases of chronic 
, eczema, and early cases of lehcoplakia, can, as a rule, be greatly relieved, and 
in many cases entirely cured, by appropriate local treatment. 

In regard to local treatment, two preliminary points are of great impor- 
tance, viz. that strict local cleanliness should be observed, and that scratch- 
ing and rubbing should be avoided as far as possible. In a severe case, the 
patient often scratches herself unconsciously when asleep, and at other times 
the irritation is so intense that the impulse to rub or scratch is almost irresis- 
tible. A hot alkaline hip-bath (p. 307), taken before retiring to bed, often 
brings temporary relief, and as a means of local cleansing is a useful pre- 
liminary to the application of local remedies. 

Of the numerous local remedies which have been made use of none can 
be recommended with confidence, for what succeeds in one case may fail in 
the next. In mild or early cases, or when no local changes are found, seda- 
tives such as a 5 per cent, thymol or menthol ointment or lotion, or 1 per cent. 
chloretone lotion, may succeed ; or, failing these, a 5 per cent, to 10 per cent. 
cocaine ointment. Hot compresses wrung out of lead and opium lotion, or 
sprinkled wdth hnimentum helladonnaCy may also prove useful. In other 
cases strong antiseptic solutions are more successful, such as 1 1000 hin- 
iodide of mercury, which penetrates skin more readily than the perch loride ; 
or 5 per cent, carbolic lotion freely applied exerts both an antiseptic and a 
local anaesthetic action. When the local changes are advanced, caustics 
strong enough to cause a certain amount of desquamation arc often useful, 
such as pure liquefied carbolic acid painted freely over the affected parts 
under anaesthesia ; a milder remedy of this class is a solution of nitrate of 
silver of 40 grains to the oz., the application of which causes very little pain. 
In §ome instances the prolonged and careful use of a dilute mercurial oint- 
ment, one half of the official strength, or the ungusntum metallorum ^ of 
hospital pharmacopoeias, may be found of great service. Intractable cases 
may sometimes be relieved by the use of X-rays. 

The treatment of cases in which there are well-marked local changes, and 
which cannot be relieved by the above measures, will be described when 
dealing with the respective causal conditions. 

Eczema vuIvsb begins as a papular eruption, usually upon the inner 

^ Ung. Metallorum =- Ung. Plumbi Acet. ; Ung. Hydrarg. Nit dil : Ung. Zinci aa partes 
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surfaces of the greater labia, but may also be found upon the lesser labia, 
and upon the parts of the vulva covered with hair. The papules becomes 
vesicular and desquamate, leaving a moist surface, around which an area of 
redness is quickly formed. In acute cases this erythematous zone may 
spread widely to the perineum and the inner aspects of the thighs. In old- 
standing cases the affected areas become dry and scaly. The acute stages 
are attended with pain, the chronic stages with itching and burning (pruritus). 
Impelled by the necessity of obtaining relief from the itching, the affected 
parts are scratched and rubbed, giving rise to abrasions which in time may 
become infected. Thus the original morbid appearances may be hidden 
beneath the secondary lesions due to scratching. 

Treatynent, The cause of the eczema, e.g. vaginal discharge, should be 
sought for and treated by suitable means. During the acute stage rest in 
bed is necessary. The patient should be given a bath at a temperature of 
95° F., to which is added bicarbonate of soda and potash, of each 1 oz. This 
allays the itching. Afterwards soothing applications an' apjihed to the sore 
parts by a nurse. Lint soaked in Liq. pluinbi subac(*tatis (1 dr.), Acidi 
salicytici (5 gr.), dissolved in 1 oz. of milk, is recomim'nded. Or the lint 
may be smeared with an ointment containing 20 gr. of salicylic acid and 
3 dr. of oxide of zinc or of bismuth, to 1 oz. of lanoline. 

Leucoplakia Vulvse. Berkeley and Bonney have defined this lesion as 
“ a chronic inflammatory condition characterized in its early stagcvs by 
marked hypera3mia and cellular activity, and in its later phases by marked 
epithelial hypertrophy, and a thickened, sclerosed and retracted condition of 
the subepithelial tissue.” 

In a well-marked case the whole of the vulva, with the exception of the 
vestibule and orifice of the urethra, may be implicated, and the disease may 
even spread laterally to the folds of the thighs, and over the perineum to 
encircle the anus {see Figs. 179, 180). The cause of the disease is unknown. 
The authors quoted above have been unable to obtain any evidence of syphilis, 
either clinically or histologically, in the series of twenty-four cases examined 
by them. They state that m a series of nineteen cases the average age was 
fifty-one years. 

Signs. Leucoplakia of the vulva has been dividiid into four clinical 
stages. In the first stage the parts affected are reddened, swollen and 
excoriated ; the surface is dry. In the second stage the labia decrease in 
size, from retraction of the tissues by subepithelial thickening. The surface 
has now changed in colour from red to opique white {see PI. XIV). This 
occurs m patches which fuse until the whole area becomes opaque — hence 
the term leucoplakia. In the third stage cracks an I ulcers appear, yielding 
a scanty discharge and sometimes slight haemorrhage on contact. At this 
stage malignant epithelial changes may occur in an ulcer or in a fissure {see 
Figs. 179 and 180, p. 317). If carcinomatous changes do not supervene, the 
leucoplakic condition passes into fourth or final stage, m which the im 
volved area becomes smooth, shiny, and white, the labia minora and clitoris 
practically disappear, and the disease becomes quiescent. 

Pathology. The histological appearances are best described by consider- 
ing the morbid changes in the early, intermediate, and late stages. 

In the early stage there is thickening of the epithelium and round-celled 
infiltration of the subepithelial connective tissue. This stage corresponds to 
that shown in Figure 173 as parakeratosis. Reference to this Figure will show 

20-3 
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that the horny layers are thickened by keratoid degeneration, whilst there 
is epithelial hyperplasia of the basal layer with the formation of deep pro- 
cesses of epithelial cells between the papillae of the corium. It is around 
these deep epithelial processes that the round-celled infiltration is most 
pronounced. 

In the intermediate stage the keratinized epithelium begins to desquamate, 
the round-celled infiltration gives place to an exudation of plasma-cells, and 
hyaline degeneration of the connective tissue in the superficial layers of the 
corium makes its appearance. 

In the late stage the horny layer becomes thinned by desquamation, the 



Fic. 174. Leucoplakia Vulv.e. a, 'J’lio superficial squamous-celled layer 
shows excessive horny degeneration and desquamation ; the connective 
tissue of the corium immc^diately beneath the epidermis shows a wide zone of 
hyaline degeneration, and appears practically structureless. 

down-growing epithelial processes disappear, hyaline degeneration of the 
corium leads to the disappearance of elastic fibres and of healthy connective 
tissue ; thus a wide zone of hyaline material may be seen immediately 
beneath the epithelium (see Fig. 174). It is in this stage — in which a desqua- 
mating epithelium lies upon a degenerated corium — that cracks and fissures 
occur and malignancy may supervene. The final condition in the late stage 
is that of fibrosis. Fresh fibrous tissue takes the place of the hyaline material, 
leaving the corium permanently thickened ; by this time the surface-epithe- 
lium, devoid of downgrowths, is reduced to a thin, fiat layer covering the 
sclerosed tissues. 

Sgmpfoms. Often the only symptom is pruritus, which is very severe 
in the first and second stages. The third stage is characterized by pain and 
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acute soreness due to exposure of nerve-endings in the floor of ulcers or 
fissures. In the fourth stage symptoms disappear. 

Diagnosis, Leucoplakic vulvitis must be diagnosed from kraurosis. For 
the points of contrast between these two conditions the student is referred 
to page 310. Whether an ulcer or fissure associated with the third stage of 
leucoplakia is malignant or not must be settled by microscopic examina- 
tion. 

Prognosis, A certain percentage of cases pass into the fourth stage, in 
which the disease becomes quiescent ; the remainder may develop carci- 
noma. The percentage of malignancy following leucoplakia has not been 
ascertained. 

Treatment, In the first and second stages the treatment is that for 
pruritus (p. 306). Failing relief, or if the third stage be reached, the treat- 
ment is that of free excision {see Operations, p. 721). 

Relationship of Leticoplakic Vulvitis to Carcinomu of the Vulva, We 
regard leucoplakia as a precancerous condition, i.e, as an antecedent and 
cause of carcinoma of the vulva. Histologically, it is found that the malig- 
nant change begins as an increasing hypertrophy of the interpapillary 
epithelial processes, whereby they penetrate more and more deeply into the 
connective tissue. This epithelial activity reaches its maximum in the 
second stage of leucoplakia. The next stage towards carcinoma is seen in 
branching of the enlarged interpapillary downgrowths. Bonney lays stress 
upon the relation between malignant epithelial growth and the altered state 
of the subepithelial connective tissues in leucoplakia. In the earliest stages 
of the disease, the subepithelial tissues take on “an accession of cellular 
energy which anticipates the occurrence of epithelial hypertrophy ” (Bonney). 
In a later stage, i,e. that which is accompanied by hyaline change {see Fig. 174) 
and the disappearance of elastic tissue, active epithelial growth is favoured 
by absence of the latter. In the final stage of leucoplakia, which is charac- 
terized by dense sclerosis, the white fibrous elements probably check epithe- 
lial ingrowth, and hence the diminished tendency to malignancy in this stage 
of leucoplakia. 

Kraurosis Vulvse. In 1885 Breisky drew attention to a disease of the 
vulva, to which he gave the name kraurosis. Until that date the condition 
had escaped recognition, and since then it has been commonly confused with 
leucoplakia. Berkeley and Bonney describe kraurosis as “ an atrophic con- 
dition of the vulva associated clinically with stenosis of the vaginal orifice, 
and pathologically with certain changes in the dermis.” 

Distribution, The labia minora, the vestibule, the orifice of the urethra, 
and that of the vagina are always, and the hood of the clitoris is sometimes, 
affected. The skin of the outer surface of the labia majora, the folds of the 
nates, the perineum, and the post-anal region are never affected. 

Signs, There are two stages. In the first the mucocutaneous surface is 
red, glistening, and shiny, whilst here and there are tiny discrete patches of 
a bright red or purple colour (PI. XV), A caruncular condition of the 
urethral orifice is often present. In the second stage the surface becomes 
pale yellow (PI. XV), glistening, and smooth, all ridges having been obli- 
terated. The vaginal orifice is contracted, making digital examination diffi- 
cult, the labia minora and clitoris disappear, the mons Veneris atrophies, and 
the pubic hair becomes brittle, and breaks off or falls out. 

Symptoms, The patient complains of soreness, pain, dysuria, and 
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dyspareunia ; pruritus is not a marked symptom and may be absent ; the 
chief trouble is dyspareunia. Thibierge states that “ the functional symp- 
toms of kraurosis vulva? are of an exclusively mechanical order.” In the 
first stag<* dysuria is very pronounced and coitus is painful , in the second 
stage, owing to contraction of the vaginal orifice, coitus is impossible. 

Pathology. The epithelium is thinner than usual and the papilla? have 
mostly disappeared. The subepithelial tissues show patches of inflammatory 
cells. Under a red surface-area, aggregations of plasma-cells are seen imme- 
diately adjacent to the thinned and flattened epithelial layer, and mixed 
with the plasma-cells are seen polymorphonuclear leucocytes and lympho- 
cytes. The former push their way outwards between the surface-epithelial 
cells. Elastic tissue is seen everywhere, excepting where accumulations of 
])lasma-cells abound. Whilst the changes are in a large measure inflamma- 
tory, it would appear that a deficiency, or absence, of ovarian secretion plays 
a large part in the causation of the disease. 

Diagnosis. As this condition is liable to be confused with leucoplakia, 
the distinctive differential points are summarized in the table given 
below. 

Treatment. The palliative treatment mentioned under pruritus {see 
p. 3()G) should be tried. Red patches may be cauterized or excised, whilst 
for stiuiosis of the mtroitiis vagina? the plastic operation described on J^age 
766 may be carried out. 


Differential Diagnosis of Leucoplakia and Kraurosis 


Leucoplaha. 

(A) A chronic inflammatory condi- 
dition, cause unknown: Average 
age about HO. 

(B) Vestibule and orifice of urethra 
never affeijted , may spread over 
remainder of vulva, around the 
anus and on to genito-femoral 
sulcus. 

(C) Three stages are to be distin- 
guished 

(1) Parts red, swollen, ex- 
coriated, dry. 

(2) Tissues retracted and 
thickened. Colour changes from 
red to semi-opaque white. 

(3) Cracks, ulcers, discharge, 
bleeding on contact. Carcinoma 
may appear in a crack or ulcer. 

(D) A precancerous condition. 


Kraurosis. 

(A) An atrophic condition, with 
patches of dermatitis, found m 
young sterile subjects ; at the 
menopause ; and after double 
oophorectomy. 

(B) Located to labia minora, vesti- 
bule, orifices of urethra and vagina. 
Rest of vulva and adjacent areas 
(thighs and perineum) free. 

(C) Three stages to be made out. 

(1) Diseased area red, with 
small purphsh-red patches seen 
on remains of hymen, on vesti- 
bule, and around urethra. 

(2) Tissues retracted and 
thinned. Colour changes to that 
of yellow elastic cartilage, surface 
glistening and perfectly smooth. 

(3) Labia minora and clitoris 
disappear. Mons Veneris atro- 
phies, pubic hairs disappear. Va- 
ginal orifice contracts. 

(D) No tendency to malignancy. 
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All septic or infective processes occurring in the vulva may lead to 
ulceration ; also every malignant new growth will ultimately h'ad to ulcera- 
tion ; and even growths of benign origin may, by becoming infected, cause 
ulceration of the external genitalia. Hence it follows that all or most of the 
lesions to be mentioned under the above heading will be more fully described 
elsewhere ; thus tuberculous ulcers, chancre, uhus moiled the tertiary 
syphilitic ulcer, rodent ulcer, squamoiis-celled carcinoma, ulceration din^ 
to leucoplakia and esthtomme will all appear under their respective 
headings. 

Septic Ulcers. These may arise on the vulva during the course of puer- 
peral fever. Small septic ulcers may appear in the fossa navicular is or on 
the hymen following laceration at the first coitus. They should be tn^ated 
by an antiseptic douche and cocaine ointment (2 per cent.), and if they show 
signs of delay in healing, the cautery should be applied or the ulcer excised. 
Larger septic ulcers may occur on the labia as the result of infection of a 
severe wound inflicted by accident, or from a ruptured varicose vein, a 
hsematoma, or a puerperal laceration. They require rest in bed and an 
antiseptic dressing. 

Fissures. These occur chiefly in the vestibule and in the fossa navicu- 
laris ; they are shallow linear ulcers, extremely semsitive and (consequently 
causing great pain on coitus. They are readily curable by division of the base 
of the ulcer or one or two applications of solid silver nitrate, or liqimflcHi 
carbolic acid, the vulva at the same time being kejit scrupulously cl(‘an. 

Follicular Ulcers These may follow on follicular vulvitis, and occur in 
the hair-bearing skin of the labia majora and sometimes in other yiarts ; 
they are multiple and occur in crops. They may form part of a general 
furunculosis, or may occ ur independently in the vul va. A papule first forms, 
which becomes vesicular, then pustular, and lastly forms a small round ulcer 
which may be of considerable depth. Sometimes the pustules dry up, and 
the scab does not separate until the underlying surface has healed. i\m- 
siderable induration may form round the affected spots, giving rise to pain 
and tenderness. Dry boracic dressings externally, and iron internally, will 
usually arrest their formation. 

Tuberculous Ulcers. These are rare in the vulva and occur chiefly in 
children affected by advanced tuberculous disease of the genito-urinary 
tract. They are indolent in type and show the characters associated with 
tuberculous ulceration in other parts. Microscopic examination will establish 
the diagnosis. Local treatment is seldom curative owing to the presence 
of advanced tuberculous disease elsewhere. For further mention, see 
page 272. 

Syphilis. For an account of the ulcerative lesion of this disease see 
page 285. 

Esthiom^ne or (renito-Anal Scleroma. This is a chronic hypertrophic 
condition associated with secondary ulceration ; it is described on page 312. 

Leucoplakic Ulcers. These have already been mentioned (see p. 307). 

Actinomycosis. Ulceration due to this rare vulval lesion has been 
referred to on page 296. 

Rodent Ulcer, Carcinoma, and Sarcoma. Ulceration due to these condi- 
tions will be referred to under their respective headings. 
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HYPERTROPHIC AND HYPERPLASTIC CONDITIONS OP 
THE VULVA 

Under this heading we include certain conditions which are usually 
acquired, and are produced by some form of chronic irritation. Congenital 
hypertrophy is rare, and when present it is confined to single parts of the 
pudenda, e.g. to the labia minora and to the clitoris. 

(1) Hypertrophy of the CUtoris. This condition is generally congenital. 
It occurs, however, in a minor degree as the result of chronic irritation such 
as that due to chronic vulvitis ; it is usually unconnected with masturbation, 
although masturbation has been known to produce a certain amount of 
enlargement of the organ. Marked cases of hyperplasia are always con- 
genital, and are sometimes associated with hypospadias (see p. 144). 

Treatment. Congenital hypertrophy requires no treatment as a rule, but 
certain cases occur, with a patent vagina, in which the enlarged clitoris 
causes either obstmetion or dyspareuma ; in such as these the organ may be 
removed wholly or in part. For minor enlargement due to irritation by 
infective processes or by masturbation, clitondectomy should not be per- 
formed. 

(2) Hypertrophy of the Nymphae. The labia minora may be elongated 
to form long pendulous flaps. This condition may be congenital and asso- 
ciated with other malformations such as epispadias (see p. 145), or it may be 
produced by masturbation or, finally, by manipulation carried out with the 
intent to produce enlargement. The last cause is exemplified by the prac- 
tices of the South African Hottentots and of some Circassian races, who, 
by certain methods practised on their female children, produce that enor- 
mous hypertrophy of the nymphse described as the ‘ Hottentot apron.’ 
Hypertrophic nymphae may form an impediment in coitus, or may become 
irritated from the contact of clothes in walking. If, in a virgin, both clitoris 
and nymphae are enlarged, so as to project visibly between the labia majora 
without separation of the thighs, masturbation in childhood may be sus- 
pected. The inference is stronger if the right nympha is specially elongated. 
Masturbation does not, however, necessarily produce any physical change 
whatever. If they appear to be a source of irritation, the hypertrophied 
nymphse may be partially or wholly removed (see Fig. 549, p. 769). 

(3) Condylomata* These structures, whether produced in the course of 
gonorrhoea or in the secondary stage of syphilis, must be regarded as examples 
of a local hypertrophy secondary to an inflammatory process. They have 
already been described (see pp. 260, 262). 

(4) Esthiomene. The name of esthiomene (hrO^iv, to eat away) was 
first applied by Huguier in 1849 to a form of chronic nodular hypertrophy, 
associated with secondary ulceration, which he had observed in the vulva ; 
he regarded it as probably tuberculous in origin. Some later writers regard 
it as syphilitic (Kurz),^ others as a form of lupus, others as elephantiasis. 
It appears probable that under this designation have been grouped cases of 
varied kinds, some tuberculous, some syphilitic, others of chronic infective 
origin. 

This disease finds its chief incidence in prostitutes of the lowest class, 
and is associated with uncleanliness, insobriety, and constant local irritation. 

^ Lena Kurz, Esthiomene or Lupus Vulvse, Journ. Obst. and Gyn., Brit. Emp., 1913, 
xxiii. 
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Morbid Anatomy and Histology. The two main features in this condi- 
tion are ulceration and hypertrophy, both of which are present in varying 
degree in all cases. The whole vulva may be greatly defo lined and altered 
in outline. The parts most frequently affected are the clitoris and labia 
minora. The latter project from the labial sulcus as sessile or pedunculated 
wattles, with an irregular surface divided up into convolutions by deep 
fissures. In the fissures ulceration takes place, and thus fistula) may form. 



Fig. 175. J^jaMiANriAsis <»f the Vulva, Wahty Vaeiety (Maclean). A 
large pediculatcd mass of warty growtli ovcTliang.s the external genitalia, being 
attached to the anterior part of the vulva in the neighbourhood of the clitoris. 

The skin is yellow or dead-white, dry and hard ; the hypertrophied tissues 
are firm, elastic to touch, and quite painless. 

The extent of the ulceration, in a given case, seems to be inversely pro- 
portional to the amount of hypertrophy. In the most severe forms of the 
disease deep burrowing ulceration leads to destruction of tissue, followed by 
atresia of vagina, urethra, and rectum. 

Histology. The chief features of the affected tissues are th(‘ir d(‘jj.sity, 
the presence of patches of round-celled infiltration, vascular engorgement, 
thickened capillaries, endarteritis and mesarteritis of the larger vessels. 

Prognosis. Early treatment results in recovery. Where the condition 
has existed for years, response to treatment is slight or nil. The tendency 
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IS to fist ulous forrMatiori, iiud (fiaitli from exiiaust ion. IV'K ic porilonitis, 
vomiting, <ijarrho\i. and |)yroxia an' tlu' hdu syiuj>t()nis of a casi' of cstliio- 
lueiu'. Jn ono of the six eases recorded hy Kiirz, innliyoianey ((‘pitfudioina) 
iiad su|>erven(Ml. 

TreatmmL In cases yielding a positive' VV'asse'rinann reaction tlie treat- 
ment will consist in the injeeytion of a sahairsan sid)stitute (.see }>. 288), 
followed by the administration of mercury and iodide of potassium. Locally 
strict cleanliness is most important : frequent hip baths should be taken. 
Lotio nigra should be used freely, and ulcers painted with 5 per eeril. solution 
of silver nitrate. The perineum should be kept dry and dusted with boric 
acid and calouK'l powah'r. 

When there is no response to medical treatmc'iit the hypertrophic area 



Fiu. 17(). Adenoma of the UrrEu Tuikd of the liioiri’ Lauh m Mini s 
( X 20 Schickele), which was situated close to the iMt(Tlat)ial .su1(mi,s. 

{a) Surface -epithelium ; (b h) gland-tubules ; (c) space filled with roimd- 
celled exudation ; {d) fatty tissue ; (e) connective-tissue capsule of growth. 

should l)e remov(Hi eri masse, after which antisyj)hiliti(5 treatment may be 
continued . 

(5) Elephantiasis. Elephantiasis of the vulva is rare in this country, 
although comparatively common in women of the dark races. A fair number 
of cases have, however, been recorded, some being ref(‘rred by the authors 
to syphilis, others being instances of true elephantiasis arahum ; in some 
cases it is congenital (Ballantyne). An interesting example of true elephan- 
tiasis has been recorded by Maclean in ■which the disease affected the right 
buttock and lower limb as well as the vulva.. The dis(‘ase a|)pears to Ix'gin 
in the lalria miniora. and j)ursues a very chronic coiirse. In |)roeess of time 
larg(* m iss;‘s of nodular or warty growth, wadghing several pounds, may be 
formed, whi(di, becoming peiiiculated, hang down between the thighs, and 
show a pronounced tendency to superficial ulceration (Fig. 175), The warty 
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form {E, verrucosa) is commoner tlian tlu' smooth form. T\\r filariii mnv b<' 
non-existent in the blood even in cjises of undoubted eli'phantiasis !ilo‘ tiiat 
recorded by Maclean. IIisto]o<.ri{*a]|y, the growth consists of fibrous tissiK' 
containing many dilated lymphatic, s|)aves. and oftcm imdergoitig rnvxoma- 
tous degeneration. Drugs bave no eflVct upon this dis(‘as(‘. but as surgical 
removal of the hypertrophied masses is usually practicable in the vulva, the 
prognosis is more favourable than when the (iisease affects the lower lind)s. 
Elephantiasis of the scrotum is relatively much more frequently observa'd 
than elephantiasis of the vulva. 



Fig. 177. Section of Adenoma seen in Imn re 17() excised with a 
PORTION OF THE LABii.rM MiNUS X 68. (a) Epithciiuiii ; (6 b') gland- tubules ; 

(c) round-celled infiltration ; {d) fatty tissue ; (e) “ cytogenous mantle,” which 
is a characteristic of Mullerian derivativeB. 

NEW GROWTHS OF THE VULVA 
Fibroma is not uncommon. Beginning in the subcutaneous connective 
tissue, it usually becomes pediculated, but may be sessile and may attain a 
very great size. The large tumours often become the seat of superficial ulcers 
due to venous vstasis and friction. Usually they are firm and hard, but may 
undergo myxomatous or calcareous degeneration. They cause no symptoms 
except those due to their bulk, and they are easily removed by dividing the 
pedicle and tying the vessels it contains. 
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Lipoma of the vulva is a rarer form of new growth than fibroma. It 
may occur in the greater labia either as a pediculated, or an encapsuled, or 
a diffuse growth. 



Fia. 179 . Showing the Association of Epithelioma (Squamous-celled 
Carcinoma) of the Vulva and Leucoplakia ; the latter condition involves 
the labia and the perineum. 
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Papillomata* These frequently occur upon the skin-surfaces in cases of 
chronic gonorrhoea (see p. 260). 

Teratomatous Cysts also occur, though very rarely. 

Adenomata and Adenomyomata. Adenomata of the vulva are found in 
various situations : they may arise (1) in the upper part of the labium minus 
(see Figs. 176 and 177). (2) In the neighbourhood of the urethra (vulvo- 

urethral), in which position they may become malignant and form one 
variety of urethral cancer (.s’^^Fig. 197). (3) They may arise in Bartholin’s 
gland (see p. 328). (4) Finally small adenomata may occur in the skin of 



Fia. 180. The same Case as in Figure 179 with the Labia Retracted 
TO SHOW THE Extent OF THE MALIGNANT PROCESS. It has Spread across 
the vestibule as far down as the orifice of the urethra. 

the labium majus, where their origin can be traced to a sebaceous gland 
(adenoma sebaceum). 

Adenomyomata are found in the upper part of the labium majus and in 
the region of the external abdominal ring. They are thought to belong to 
the class of embryonic tumours, and their origin is attributed to portions of 
Mullerian tissue carried down through the canal of Nuck by the round liga- 
ment. They may be solid throughout, or partly cystic (see Fig. 267, p. 444) 
in the latter case they almost invariably contain altered blood and swell 
up during menstruation. In their histology they res(*m})Ic ad(‘nornyomata 
which arise in the utiTus, for details of whi(‘h the stud<uit is rf*f(‘rrerl to thc^ 
section dealing with these growths (see p. 445). 

Myxomata have been described : they are probably degenerated pendu- 
lous fibromata. 


GYNECOLOGY 


:m8 


Sebaceous and mucous cysts occur on the labium minus. They are not 
neoplasms, but are due to retention in the blocked ducts of these glands of 
sebum and mucus respectively. 

Malignant Growths. The following malignant growths may arise pri- 
marily in the vulva, their relative frequency being in the order stated : 
squamous-celled cancer, melanoma, sarcorm, adeno-carcinoma, endothelioma 
and rodent nicer. Secondary growths are very rarely found in the vulva, 
with the single exception of cases of chorionic carcinoma, which in this 
location has been observed with comparative frequency. 

Epithelioma (Squamous-celled Carcinoma). The vulva is the rarest site 



Fiu. 181 . Sqitamous-(u:llei) Carcinoma of the Vulva. The section is 
through the base of the labium minus. The subepithelial tissues are seen to be 
permeated by cancer-processes arising from the deep epithelium. 

in the female genitalia for cancer to develop. Vulval cancer is a disease of 
advanced age ; its starting-jxiints are the clitoris (Fig. 178), labia majora 
(Fig. 182), labia minora (Fig. 183), and the periiKuim. The growth is charac- 
terized by extensive new formation of tissue and by a tendency to early 
superficial ulceration ; tliere is a difluse infiltration of the surrounding 
tissues, with involvemenf. of tlie inguinal lymphatic glands. 

Epithelioma of the Clitoris. TIktc is no uniformity of opinion as to which 
site, tlu‘ clitoris or the labia, is tlu' t‘ommoner as the starting-point of cancer. 
Individual exp('ri(uice diff(‘rs on this [)oint. in our own case we have seen 
more <‘xam[)l(‘s of canccvr of the labia than of tlu* clitoris. Wh(‘n the clitoris 
is primarily affected, the disease* is s(*(*n to start on the |)repu(a* as a hard 
nodule which quickly ulcerates ; there is diffuse infiltration of the surround- 
ing tissues and the inguinal glands are early involved, but not in all cases. 
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Tli<‘ coTirsi' of th(‘ nmj be rapid or slow, but as the clitoris is very 

serisii iv(' th(‘r(' is a better chance of early detection than wheTj c;uh‘(‘T‘ starts 
in the lal)ia. Fritsch has (‘.ailed attention to tlu' fre(|U{'ncv of {X'ri uretlira! 
(‘xt(‘nsion from ca ne’er of the clitoris. When iilceralion Is estal)lished the 
surface' oozes, l)e.e‘,omes moist, and the disc.ha.r^e' ra)»i(lly Ix'coine's sejetic 
and offensive. The^re may be blooel in the discharirr. hut frre lia'inorrhaLre 
is not (haracteristic even of the late stages. Flu* ri'lationsliip la'twe'e'n earice'r 
of the’ vulva and h'Ucojelakia has bee'u eliscussed in anotlie'r j)lae-e. The 
co-exist eme’.e of the’se twe) conditions is we'll sheevvn in Kivuire's 17d and ISO. 

EpitJielionia of the Labia. The disease' me)st commonly starts een the 



Fie). 182. Ei’ITHELioma atostko FieoM tuk Innkk vSe :hi'A( of Ten-: tnciir 
Labium Majcs and iNVOLvise! also tuk LAiue i\i Mcnis of tuk sami; Siuk. 
Patient a fits t US years. 


inne'r surfae'C of the labium mains, whence it s[)re'ae]s to the' la-bium mimis 
(see Fig. 182). Tt may first appear as a hard nodule' like* that de'scrilx'd on 
the* prepuce of the* clitoris, but it may attaiji the size* of a small af)p]e before' 
ulce'ration ceemme'iu'e's : eer it may first be* eliseaive're'd as a s?naJl excavated 
ulcer with indurated and e*ve*rteel (*elge's, or finally it mav f)re*se‘nt as a dee*p 
fissure. Ulea'ration gradually involves tlic whole of the lahia and lea<!s to a, 
most offe'nsive*. thin, sero-purulent elischarge*. As in cane’e'r of the' editoris, 
bleeding is not extensive, unless some large' vessel hee-ome's erexh'd hy the* 
malignant cells. A somewhat unusual form is that, see'u in Figure' tH/t, in 
whicli the growth, involving the entire iabiuni minus, prese'iits a surface* 
stuelde'el with |)apillife)rm proee'sse's. Siiedi a picture* might be* more* common 
W(‘re it not for the* fa.e't that. nlce*ra,t iem is wont, te) oceajr bi'feere* t he' gre)wth 
attains the size* of the one*. eh'[)ict<*d in the* abena' illustration. 

An interesting feature of labial canc<*r is that it may lie multijih', a fact 
due in some cases to implantation (see Fig. 178), whilst in others there is 
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Fig. 183. Epithelioma of the Right Labium Minus, the striking features 
of which are the papilliform surface and the absence of ulceration. 


microscopic evidence of d(‘('ply seated outrunning processes of cancer-cells 
connecting surface-growths which arc apparently independent. 

The histological characters are those common to skin-cancer in other 



Fig. 184. Rodent Ulcer of the Labium Majus seen under a Low Power. 
Note the club- like epithelial processes which make up the growth and which 
have no connection with the surface-epithelium. 

parts [see Fig. 181), the chief peculiarity being that there is a great abundance 
of epithelial pearls. 

Adeno-carcinoma always starts in the gland of Bartholin or in the duct 
belonging to that structure ; it is described on page 329, 
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Rodent Ulcer. This type of malignant disease is very rare in the vulva. 
It arises in the dermis, and not from the surface-epithelmm. It may start 
in the sebaceous glands or in hair-follicles, but has never been proved to 
originate in the sweat-glands. Arising in the ciiiis vera the growth spreads 
underneath the epidermis which becomes invaded from below, thus (‘outrast- 
ing with an epithelioma which invades the dermis from the epidermis. The 
cell-growth forms flask-shaped masses, from which club-like processes 
project (see Fig. 184) ; these run underneath the epidermis, which shows no 
proliferation. The surface-epithelium becomes ultimately thinned out and 
rubbed ofl, exposing the subjacent growth, and thus an ulcer is formed. 

The individual cells are round in shape and much smaller than those of 



Fig. 185 . Epithelial Processes uf Koue>jt Ulcer of the Labium Majus 
UNDER A High Power. (The same growth is shown in Fig. 184 .) 

an epithelioma ; they do not become horny but, on the contrary, show a 
great tendency to become vacuolated, and thus spaces are formed in the 
centre of the cell-masses (see Fig. 185). 

‘ Cell nests ’ are seldom seen, and when present they are small and 
ill -developed. 

Rodent ulcer of the vulva is only seen in elderly women and is exceed- 
ingly rare. If seen early it appears as a smooth, flattened nodule in the skin 
of the labium majus ; it causes no pain, and is not accompanied by a zone 
of hyperaemia. Later on, the thin epithelium covering the centre of the 
papillae ulcerates, after which, growth in the depths and surface-ulceration 
progress pari passu. 

The ulcer has a smooth surface which is slightly depressed, and limited 
by an irregular, hard, rolled-over edge. The discharge is thin watery pus. 

G. 21 


322 


GYNMCOLOGY 


Lymphatic glands and viscera are never invaded, but by local infiltration 
the growth may spread to, and erode, the pubic bones. The progress of the 
growth is very slow indeed, and of all malignant epithelial growths the rodent 
nicer is the least malignant. The treatment is free removal, bearing 
in mind the fact that the growth may extend for some distance underneath 
apparently healthy surface-epithelium. 

Endothelioma. Stevens recorded the case of a pedunculated tumour of 
the labium majus resembling a fibroma in appearance and of slow growth, 
which proved on section to be an endothelioma of periendothelial type.^ 



Fig. 186. Malignant Melanoma of the Vulva (Faxdley Holland). The 
growth has arisen in the vestibule, between the clitoris and the urinary meatus. 

Melanoma. This is a pigmented form of malignant new growth which 
occurs specially in deeply pigmented situations such as the choroid coat of 
the retina and certain areas of the skin ; but it has also been known to 
develop in the mucous membrane of the hard palate (Treves), and of the 
gums, on the lips and in the cervix uteri. It is a rare disease in any situation 
and particularly so in the vulva, although in this situation it has been shown 
to occur rather more frequently than non-pigmented sarcoma. When 
occurring on the genitals it especially affects elderly women, 70 per cent, of 
the recorded cases having occurred above the age of fifty (Holland). 

Melanoma of the vulva may be primary or secondary. In primary mela- 

^ T. G. Stevens, Proc, Roy, Soc. Med,, Obst. Sect., Dec. 6th, 1923. 
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noma the labium majus alone, or the labimn minus and clitoris, are the most 
common points of origin ; but it occurs twice as often on the labium majus 
as on the nymphae and clitoris, a fact which may be due to the excess of 
pigment in the former situation. 

Pathology, This disease was originally described as a form of carcinoma, 
but as histological methods became more exact the majority were found to 
possess the structure of sarcomata. It is now known that some are carcino- 
mata {see Fig. 187) and some sarcomata. Thus, Treacher Collins has proved 
that some of the melanomata which arise in the eyeball are carcinomata, and 
both types are also to be found in the skin. In the latter situation melano- 
mata are more frequently sarcomatous than carcinomatous. The cervical 



Fig. 187. Melano-carcinoma of the V ulva. The cells of the new growth 
contain an abundance of pigment (melanin), 

cases are regarded as pigmented sarcomata. From a microscopic examina- 
tion of thirty-three recorded cases collected by Holland, twenty-six were 
classed as sarcomata, six as carcinomata and one uncertain. The cancerous 
type usually develops from a pre-existing pigmented mole. Of thirty- three 
skin-melanomata recorded by Eve, twenty-six were traced to a pigmented 
mole. 

Macroscopically the growth is generally deep purple or black in colour, 
and usually of quite small dimensions, e.g, about the size of a filbert nut, but 
the growth shown in Figure 186 was said by Holland to be as large as a 
bantam’s egg. It ulcerates early and bleeds readily. Secondary deposits 
are often more deeply pigmented than the primary growth. 

Microscopically, whether sarcomatous or cancerous, the pigment in the 
growth varies greatly in amount. It consists of golden-brown granules of 

21—2 
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melanin of variable size, distributed within the cytoplasm of the cells, in the 
fibrous connective tissue, and in the walls of the vessels. When aggregated 
in masses, the granules appear quite black, so that adjacent lymphatics, 
when choked with pigment, may resemble streaks of ink. 

The decision in certain cases as to whether a melanoma is a sarcoma or a 
carcinoma is often diflScult, and the pigmentation may be so abundant as to 
make it impossible to decide from the characters of the cells. Moles have 
an alveolar structure which will tend to render the appearances sarcomatous, 
but Unna and most other pathologists regard the molar variety as carcino- 
matous. In many cases the true nature must be left in doubt, hence the 



Fig. 188 . Myxo-sarcoma of the Vulva. 


term melanoma must be understood to include both melano-carcinoma and 
melano-sarcoma . 

Prognosis. This is grave ; so great is the malignancy that according to 
Erichsen, if the primary growth is larger than a filbert, local treatment is of 
little value. Dissemination is rapid. In the case of vulval melanoma early 
involvement of the inguinal glands occurs. Out of twenty-six after-his- 
tories collected by Holland, only one patient was free from recurrence after 
three years. 

Treatment. This consists in free excision of the growth and extirpation 
of the inguinal glands on both sides. 

Sarcoma appears to be one of the rarest of the malignant tumours of 
the vulva ; Blair Bell has succeeded in collating twenty-one cases of non- 
pigmented sarcoma from general literature, and this small number suffi- 
ciently indicates its rarity. It attacks the labium majus more frequently 
than other parts, and occurs at an earlier age than epithelioma and mela- 
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noma, 50 per cent, of the recorded cases having occurred between the ages of 
thirty and fifty. Histologically the growth may consist of spindle-cells, of 
round cells, or of both kinds ; in other cases a form of myxo-sarcoma (see 
Fig. 188) occurs, as is the case with sarcomata of other parts. Diagnosis is 
only possible with the help of the microscope, and the treatment is free and 
early removal. The prognosis as regards recurrence is bad. 

Tumours of the Perineum. Tumours in the perineum are very rare ; 
those which have been recorded have not arisen in situ, but have pushed 
their way outwards and distended the perineum as a result of continuous 



Fig. 189 . Bartholinian Cyst, formed by Dilatation of the Diht of 
Bartholin’s Gland. The line of origin of the labium minus runs over the 
front of the swelling. 

growth. A remarkable case recorded by Malcolm was that of a semi-solid, 
semi-cystic growth which weighed 39| pounds. It proved to be a cystic 
fibromyoma. All the pelvic organs were normal and the growth appeared to 
have arisen from the parametric or paravaginal tissues. That it was not of 
fascial origin (fibroma) was proved by Shattock, who demonstrated unstriped 
muscle-fibres in the tumour. 

MORBID CONDITIONS OP BARTHOLIN’S GLAND 

Cysts. Both the duct, and the gland itself, mUy give rise to the forma- 
tion of a cystic tumour. Cysts of the duct are true retention cysts due to 
stenosis of inflammatory origin, or more rarely to obstruction by a calculus. 
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The resulting tumour is oval or globular (Fig. 189), and at first opens out 
the posterior part of the labium majus, and the line of origin of the labium 
minus mns over the front of the swelling (Fig. 189). As the cyst enlarges, 
its upper limit rises until the entire labium majus becomes opened out, and 
the cyst may then appear to arise in the upper tissues of the vulva. Such 
large cysts may attain the size of a duck’s egg cand come to overlie the entire 
vulva {see Fig. 190). If the cyst is of large size, the line of origin of the 
labium minus may be entirely obliterated. The largest cysts, by dragging 
upon the upper part of the labia majora, acquire a wide pedicle and tend 
to become pendulous {see Figs. 190, 191). Cysts of iht gland are probably 
produced in the same manner, but are much less common than those of the 



Fig. 190 . Large Bartholin’s Cyst, showing the commencement of 

Peduncttlation. 

duct. They lie deeply beneath the posterior part of the labium majus, and 
sometimes burrow upwards along the lateral vaginal wall and backwards 
into the ischio-rectal fossa. The integumental coverings are lax, and the 
deformity is less pronounced. The cyst can be grasped between the finger 
passed into the vagina, and the thumb placed externally, and its size and 
depth thus estimated. 

The fluid these cysts contain is usually thin and serous, but may be 
thick and coloured in long-standing cases. Figure 193 shows the characters 
of the wall of a Bartholin’s cyst, and Figure 194 shows dilated (small cystic) 
spaces in the corresponding gland, produced by the obstruction in the duct. 

The only symptoms associated with a Bartholinian cyst are mechanical in 
origin and slight in degree. Unless inflamed it causes no pain, and it is not 
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sensitive when touched. It is, however, somewhat prone to become infected 
from vaginal discharges, or sometimes as the result of injury, and an abscess 
may then be the result. 

The treatment is surgical and may be found described on page 768. 
Inflammation. The gland is not palpable when of normal size. When 
enlarged and indtirated by chronic inflammatory processes it may be felt as 
a firm body of the size of a haricot bean or larger, lying deeply in the tissues 
beneath the posterior part of the labium majus (see Fig. 45, p. 56). On 

preSSV^^ o -rv^oTr ■fT»r\rv\ T-r. 1 4- i .-x-.™ 



Fig. 191. Large Cyst of Bartholin’s Duct. It has opened up the entire 
labium majus of the right side and has become pendulous. All signs of the 
labium minus are obliterated. 

a definitely purulent discharge can often be demonstrated in the same 
manner, long after the vulvitis from which it originally arose has disappeared. 
When thus chronically infected, a dull red zone of discoloration is usually 
seen around the mouths of the ducts, where they open on each side just 
external to the hymen. Cysts formed by obstructive dilatation of the duct 
may suppurate, the gland having been often infected before dilatation 
occurred. The suppuration is usually limited to the cyst, but may spread 
to the gland or to the surrounding cellular tissue, giving rise to a labial 
abscess. 

An abscess may occur from acute infection of the gland itself, or of a 


328 


GYNECOLOGY 




pre-existing cyst ; usually the infection is gonorrhoeal ; in the case of a cyst, 
traumatism followed by septic infection from organisms in the skin, or in 

the vaginal secretions, is sometimes the cause. 
Suppuration is usually limited to the gland 
or to the cyst, but widespread inflammatory 
swelling of the labia may accompany the 
process . N ot infrequently spontaneous rupture 
of the abscess occurs externally, giving rise to 
a sinus which may be very persistent. The 
symptoms of suppuration are pain, rapid 
enlargement of the swelling, redness, oedema 
and tenderness of the integumentary cover- 
ings ; a moderate rise of temperature to 
100"^ F. or lOP F. is also usually present. The 
treatment will be described on page 168. 

Tvberculosis of Bartholin’s gland is very 
rare. A few cases only have been recorded. 

New Growths of Bartholin’s Gland. Solid tumours of Bartholin’s gland 


Fig. 192 . Cyst of 
Bartholin’s Duct 
(natural size). 

(G) Gland ; (C) Opening 
made in cyst. 


are rare. Within the limits of our own knowledge they are confined to 
adenoma, endothelioma and adenocarcinoma. 

(a) Adenoma has once been met with by one of us. The tumour pre- 


Fig. 193 . Section through the Wall of a Bartholinian Cyst. 

(A) Lining composed of cubical epithelium which is becoming squamous ; 
(B) Outlying processes of the gland. 
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sented at the vulva in the same way as a Bartholinian cyst. It was of firm 
consistence, rounded in shape, and the size of a walnut. It caused no dis- 
comfort except on coitus. There was no induration around it. The tumour 
shelled out quite easily. On naked-eye section it had a similar appearance 
to an adenoma of the breast. It was quite solid except for a small haemor- 
rhagic spot in the centre. Microscopically it consisted of racemose gland- 
tissue within fibrous trabecute. 

(6) Endothelioma. This tumour is very rare in the Bartholinian gland. 
It differs in no way from this type of growth when found in other glands such 
as the parotid {see Fig. 195). 

(c) Adenocarcinoma. This again is a very rare disease. The age at which 



Fig. 194. Bartholin’s Gland sliowing (A) cystic spaces produced by 
obstruction caused through a retention cyst forming in the duct. 

it occurs is given as between twenty-eight and ninety years, half of the cases 
occurring after the age of fifty years. Herbert Spencer has recorded one 
case ; in that instance the columnar-celled growth appeared to have started 
in the deep part of the principal ducts. 

Signs. Its first appearance is that of a tender, hard, nodular swelling in 
the region of the gland. The skin is sometimes discoloured and there may 
be local cedema, especially in the region of the hymen. The skin eventually 
becomes perforated and a large fungating mass protrudes on the surface. 
The growth has been found to have eroded the ramus of the pubes. The 
inguinal glands are affected early. 

Symptoms. There is severe pain, especially on walking and during 
menstruation. In the early stages coitus is painful ; later, it is of course 
impossible. 
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Prognosis, The outlook as regards recurrence is unfavourable. 

The treatment of these conditions is surgical, free excision of the growth 
and adjacent glands being indicated, and also of a portion of the pubic bone 
if necessary. 

LESIONS OF THE BLOOD- AND LYMPH-SYSTEMS 

Haematoma Vulvae. A hsematoma of the vulva may result from a blow 
or a kick, or it may be due to rupture of a varicose vein caused by some 
violent exertion. It also sometimes results from deep-seated haemorrhage 
due to imperfect haemostasis in operations on these parts. 

Symptoms. The patient complains of local pain and tenderness, and she 
may be very anaemic from loss of blood. 



Fig. 195 . Endothelioma ob’ Bartholin’s Gland. 

Signs. There is a dark, tender swelling of one or other labium majus ; 
the skin or mucous surface may have given way leading to free external 
haemorrhage, or a thrombus may project through the site of rupture in a 
varicose vein. The blood may escape into the cellular tissue external to the 
pelvic fascia, in which case it will distend the labium majus, and may track 
thence to the perineum behind and to the anterior abdominal wall in front. 
The consistence of the swelling will vary with the period that has elapsed 
since the injury. At first it is cystic, then doughy, and finally firm. If 
infection occurs, an abscess results. The blood may escape into the cellular 
tissues beneath the pelvic fascia, i.e. into the pelvic connective tissues, in 
which retroperitoneal situation it may form a swelling large enough to 
occlude the lumen of the vagina and to compress the rectum. This type of 
haematoma may arise from haemorrhage originating in the cellular tissues, 
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below the pelvic fascia, and the blood perforating the fascia finally infiltrates 
the labium. 

A vulval haematoma is more likely to be caused during the pregnant 
than during the non-gravid state, and it may form an obstruction to delivery. 

Treatment. The patient must be kept in bed, and cold lead lotion applied. 
If infection occurs, free incision must be made and antiseptic fomentations 
applied. 

Varicose Veins. The most marked examples of varicose veins of the 
vulva arc seen as a complication of pregnancy, but the condition may be 
produced by any cause of obstruction to the pelvic veins. 

Symptoms. The patient complains of aching pain and swelling of the 
vulva. 

Signs. The veins stand out as tortuous dark blue structures in one or 
both labia. In severe cases they extend into the inguinal region. Usually 
they are soft and allow of expression of their contents, but they may appear 
as a mass of hard knotty cords, each the size of an index-finger, the hardness 
being due to thrombo-phlebitis. Blood may leak into the subcutaneous 
tissues producing a diffuse hardness under an intact, discoloured skin, or, as 
stated above, the skin may rupture as well as the veins, in which case there 
may be alarming and even fatal hsemorrhage. 

Treatment. If the condition becomes extreme during pregnancy th(» 
question of inducing labour will have to be considered. If rupture is fol- 
lowed by severe haemorrhage it may become necessary to expose the v(dn 
and tie it. 

QSdema of the Vulva. The most marked examples of this condition occur 
in pregnancy complicated with albuminuria. It is also associated with renal 
disease apart from the gravid state, with cardiac disease, with varicose veins 
of the vulva, with vulvitis {see Fig. 172, p. 302), and with suppuration in 
the pelvic cellular tissue. 

The swelling causes local pain and discomfort. In vulvitis, and in 
cases of oedema due to a systemic cause, the swelling is bilateral ; it may 
be so extensive as to cause sloughing of the apposed surfaces of the labia 
majora. 

Treatment. The patient should be kept at rest, and the foot of the bed 
tilted. If the oedema is extreme the tissues should be drained with a Southey’s 
tube, and boric acid fomentations applied ; meanwhile the cause of the 
condition must be treated as far as is possible. 

LABIAL (INGUINAL) HERNIA 

Labial hernia in women is much less common than the corresponding 
affection (inguinal hernia) in the other sex. Of the two common varieties of 
hernia in women — inguinal and femoral— the former is the more frequent. 

A labial hernia may contain a knuckle of bowel or a piece of omentum ; 
in addition to, or instead of, these structures may be found an ovary, with 
or without its companion tube, a uterus alone, or a uterus with the adnexa 
of one or both sides ; Figure 86, page 134, shows an accessory uterine horn 
and an imperfect tube which were removed from a hernial sac. A few 
instances have been recorded in which a gravid uterus has been found in an 
inguinal hernia. It must be remembered that hydrocele of the processus 
vaginalis, or canal of Nuck, may closely simulate a labial hernia. 
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PERINEAL INJURIES 

The anterior one-third of the perineal body is almost invariably lacerated 
to a certain extent in labour, the effect being to destroy the posterior com- 
missure and fossa navicularis. In all considerable perineal lacerations the 
posterior vaginal wall is also involved, the tear here being usually lateral, 
and running upwards for an inch or more. In women who have had several 
children a similar tear is often found on each side. These tears persist in 
the form of sulci, which can be traced from the anterior edge of the perineum 
upwards and to one or other side, isolating the median portion of the vaginal 
wall, which often becomes prolapsed and its tissues thickened so as to form 
a median ‘ spur.’ Similar injuries may be found in cases where the perineal 
body is fairly well preserved. These vaginal lacerations destroy the sup- 
porting fibres of the levator ani and the vaginal sphincter, the result being 
that the ostium vaginae becomes relaxed and so distensible that three or 
four fingers can be passed into the vagina without inconvenience to the 
patient (see Fig . 337 , p . 535 ) . They are consequently important predisposing 
factors in the causation of prolapse. This relaxed condition of the vaginal 
introitus may exist without any greater injury to the perineal body than 
that mentioned above. 

Frequently, however, damage more extensive than this is sustained by 
the perineal body, which may be lacerated up to, or even so as to include, 
the external sphincter ani muscle. Perineal lacerations may therefore be 
classified in three degrees : first degree, involving only the anterior one- 
third ; second degree, involving the whole perineal body up to the anal 
sphincter ; third degree, involving the anterior portion of the sphincter itself. 
Lacerations of the second degree greatly enlarge and distort the ostium 
vaginae, but are not in all cases accompanied by prolapse, although the recto- 
vaginal septum is greatly attenuated. Those of the third degree produce a 
characteristic alteration in the appearance of the anus. Under normal con- 
ditions the pigmented perineal integument is thrown into shallow radiating 
folds by the persistent retraction of the superficial sphincter muscle (see 
Fig. 337). When this muscle has been lacerated anteriorly the divided ends 
retract so that the muscle becomes crescentic or horsehoe-shaped instead of 
circular. A small shallow pit in the skin on each side can often be seen 
which indicates the position of the retracted ends (see Fig. 629, p. 749). 
Further, while the radiating folds persist laterally and posteriorly, they are 
lost anteriorly. The competence of the sphincter may be so much injured 
that a portion of the rectal mucosa becomes prolapsed in the form of a 
bright-red sessile nodule, the size of a pea or even as large as a cherry. The 
grip of the sphincter upon the finger is always recognizably weakened. 
In slighter cases the patient may be conscious of weakness only when the 
bowels are relaxed, or when controlling the passage of flatus. In severe 
cases complete incompetence of the anus results. 

The treatment of these injuries consists in repairing the perineum ; this 
operation (perineorrhaphy) is described on page 738. 

VAGINISMUS 

This name was given by Marion Sims to a condition in which there is an 
abnormal hypersesthesia of the external genital organs, which, when coitus 
is attempted, sets up reflex spasm of the muscles of the pelvic floor. The 
act of coitus is usually quite impossible. 
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Cases of vaginismus admit of division into two classes : (1) Those in 
which no apparent cause can be found ; (2) those in which some local lesion 
is discovered. 

The extreme hypera3sthesia in the first class must be regarded as a local 
manifestation of neurosis. The sensitiveness is more than a mere shrinkage 
from timidity, for the patient may be desirous that marriage should be con- 
summated, and still unable to tolerate the attempt. The trouble is liable to 
what Matthews Duncan called ‘‘ spontaneous variations,’’ and may even 
disappear. Its manifestations, like those of other neuroses, are erratic ; 
thus, whilst as a rule coitus is imendurable, and attempts at examination 
cannot be tolerated without an anaesthetic, at other times a patient can 
suffer the admission of the examining finger, and allow of an examination 
being carried out without difficulty. Again, a woman who has previously 
experienced coitus without hindrance may, for some unknown reason, 
develop vaginismus. In severe cases, any attempt at investigation will 
produce painful cramps and nervous excitement, the buttocks will be raised, 
the back arched, and the thighs pressed tightly together, and an anaisthetic 
must be given before the examination can proceed. Some cases are recorded 
in which coitus has commenced before the spasm of the levator ani muscle 
was set up, and then the spasm proved sufficiently intense to prevent with- 
drawal [penis capiivus). Fritsch recorded a case in which he was obliged to 
chloroform the woman before the penis could be set free. 

In the second class of case, local examination may reveal a small ulcer 
or fissure in the fossa navicu laris, or a vascular caruncle or an inflamed 
hymen, or inflamed carunculae rnyrtiformes. All these are known causes of 
dyspareunia, and in a neurotic patient they may set up a painful reflex 
spasm, sufficient to prevent coitus altogether. 

Prognosis. In the first class of case the prognosis must be guarded ; on 
the whole it is not very hopeful. Even when pregnancy has followed suitable 
treatment, the condition may recur. These cases, being of functional origin, 
are sometimes amenable to treatment by ‘ suggestion.’ In the second class 
the prognosis is good, as local causes admit of cure. 

Treatment. Slight cases may be relieved by the application of a 5 per 
cent, cocaine ointment some ten minutes before coitus is attempted. If this 
fails the patient should be given an anaesthetic and the hymeneal ring forcibly 
dilated by vaginal dilators, leaving one of large size in the vagina for some 
hours afterwards. Dilators of increasing size shouljJ^e inserted daily and 
left in situ for some hours. ^A^ther plan of treatment, which no doubt Ms 
the best, is to incise the s^incter, an operative procedure which will be 
found described on page 773. 

Local conditions such as an inflamed hymen or urethral caruncle should 
be removed. Fissures may be divided, and ulcers excised or cauterized. 

COCCYGODYNIA 

The first account of this complaint was published in 1844 by J. C. Nott, 
who spoke of it as ‘‘ neuralgia of the coccyx.” This surgeon removed the 
last two coccygeal vertebrae from the patient, who had had a fall four years 
previously, but had suffered pain in the coccyx for only ten months. Caries 
had reduced the terminal segment to a mere shell. The symptoms dis- 
appeared after operation. The term coccygodynm, by which it is now 
* known, was introduced by Sir James Simpson of Edinburgh. 
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From this complaint men are almost immune, the reasons assigned being 
that, in the male, the tubera ischii are closer together, and the coccyx, being 
higher up, is afforded a better protection from external violence. 

Etiology. Hirst states that three-quarters of the cases are due to injuries 
in labour, but the disease may occur as the result of a fall or a kick ; on the 
other hand, there may be no history or sign of injury ; and then rheumatism 
is usually the assigned cause. There is frequently temporary pain in a 
coccygeal joint following labour, which is easily understood, since backward 
displacement of the bone is bound to occur during the passage of the foetal 
head, and laceration of ligaments, if not dislocation of a joint, may easily 
occur. There is no doubt that a nervous element is apparent in a large 
number of cases, even when it is agreed that there has been trauma to call 
it forth. 

Pathological Anatomy, Hirst states that in the majority of cases there 
is a laceration of the ligaments of a coccygeal joint. He says the second 
coccygeal joint is more often affected than the first. The intervertebral disc 
is thickened and softened. There may be ankylosis of all the sacro-coccygeal 
joints. In one case described by the above author, there was an oblique 
fracture through the second coccygeal vertebra. In other cases the lower 
fragment was pulled forward at right angles to the upper, presenting a 
difficulty to subsequent labour. 

Symptoms and Diagnosis, Pain is felt at the end of the spine, especially 
on sitting down. Defsecation and coitus are painful. Pressure over the 
coccyx causes pain. 

On examination with the index-finger in the rectum and the thumb in 
the natal cleft, the fragment below the ruptured joint can be thrown out of 
the line of the upper fragment, and the sharp ridge of the upper fragment 
may be felt when the lower fragment is pushed back. It is impossible to do 
this with a normal bone (Hirst). In a thin subject a sharp ridge of bone may 
irritate the skin over it, and the latter may become inflamed. 

Treatment, Many cases recover spontaneously, and it is well to try 
palliative treatment for some months. The part should be massaged with 
unguentum iodi, and the patient should rest. If no disease or injury can be 
demonstrated the patient should be treated as a rheumatic or hysterical 
subject. If other means fail coccygectomy should be performed (see p. 778). 

DISEASES OF THE URETHRA 

Inflammation. Acute urethritis has already been described (see p. 259) ; 
it is probably always of gonorrhoeal origin. Chronic urethritis may follow 
an acute attack, or it may be chronic from the first, being set up by the 
passage of a foreign body from without, or of a calculus from within. It is 
sometimes accompanied by urethral ulceration. An abscess may result 
from infection of a diverticulum or pouch in the floor of the urethra. It 
presents as a tender elongated swelling in the anterior vaginal wall, which, 
on pressure, causes an escape of pus through the urethral orifice. 

A suburethral abscess will likewise give rise to a swelling similar to the 
above, but, unless ulceration into the urethra has occurred, the contents 
cannot be expressed, and on passing a probe into the urethra the abscess 
cannot be explored. The treatment is described on page 767. 

Tumours. Innocent tumours include caruncles, papilloma, mucous polypi 
and fibromata. Malignant tumoms comprise carcinomata and sarcomata. 
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Urethral Caruncles. These small growths from the xirinary meatus 
are of comparatively frequent occurrence. They rarely exceed the size 
of a iwa, and are usually solitary and attached immediately within the 
posterior lip of the meatus. Some are sessile, rounded, pale red in colour, 
and only slightly sensitive to the touch ; others are pediculated, bright red 
in colour, often lohulated, and in some cases, but not in all, extremely sensi- 
tive to the touch. The paler sessile growths are found on examination to 
consist of granulation tissue with a covering of stratified squamous epithe- 
lium, i.e. they are granulomata. They are often associated with a chronic 
urethral discharge, and probably result from chronic infection of the peri- 



Fio. 196. PAriLLOMATOTJS Fokm of Ubbthkal (Jarunclb. a, Surface 
depression lined with stratified transitional epithelium ; B, a similar depres- 
sion or crypt in transverse section. The stroma is very vascular, and in- 
filtrated with leucocytes. 

urethral glands, which are especially numerous near the meatus. The bright 
red pediculated growths, on the other hand, vary considerably in structure ; 
some contain glandular tissue, either in the form of crypts, tubules, or spaces 
lined with epithelium, which appear to arise directly from the peri-urethral 
glands, i.e. they are adenomatous. The stroma consists of a delicate connec- 
tive tissue often infiltrated with leucoc3rtes, in which the vessels are always 
very numerous. Others contain large and numerous cavernous blood-spaces 
in addition to the glandular elements, but these cannot strictly be called 
angiomatous. Others again are papillomatous, and present an irregularly 
broken surface, consisting of flat elevations with intervening sulci. The 
latter are lined with a thick layer of stratified epithelium of the transitional 
type common to the urinary passages. The epithelial covering is often lost 
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upon the surfaces of the elevations {see Fig. 196). The adenomatous caruncles 
are sometimes very sensitive, but observers have not succeeded in detecting 
nerves in them. 

The chief symptom to which urethral caruncles give rise is painful and 
frequent micturition. The pain may be so severe as to lead to retention of 
urine. Sometimes slight irregular haemorrhage occurs from a caruncle, and 
sometimes the sensitive ones occasion dyspareunia. Many caruncles give 
rise to no symptoms whatever, and are discovered, if at all, by accident. 

The treatment is excision {see p. 764). Recurrence after operation may 



Fig. 197. Adeno-carcinoma of the Para-uretiiral Glands, forming 

A Tumour in the Floor of the Urethra. In size and colour it resembled 

a black cherry. 

occur. Occasionally a growth at first regarded as a caruncle recurs, and 
ultimately reveals the characters of epithelioma. 

Compound papillomata have been found growing from the edges of the 
urethra. Mucous polypi a>iid fibromata are very rare ; their nature has to be 
proved by microscopic examination. 

Carcinoma of the Urethra, This disease may be secondary to cancer of 
the vulva, vagina, cervix or bladder, the urethra becoming involved by 
direct continuity. Primary cancer is very rare in the female urethra, which 
may be due to the fact that leucoplakia of the vulva never affects the vesti- 
bule or urethral orifice. Chronic inflammation probably plays a part in the 
etiology of malignant diseases here as elsewhere (Halle). 
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The symptoms occur late ; they are painful micturition, lucniorrhagt', 
and discharge. When ulceration is established pain occurs indcpcndivntly of 
micturition. 

The disease is rare; Beckwith Whitehoiise has collectf'd fortv three 


cases, and three others have been reported by 
one of us. Whitehouse divides cancer of the 
urethra into vulvo-urethral and urethral varieties. 

The vulvo-urethral variety presents three 
forms, (1 ) an irregular dark purple papillomatous 
growth which bleeds on contact, and which has 
to be diagnosed from a large urethral caruncle, 
and from an acute prolapse of the mucous 
membrane (compare Figs. 197 and 198) ; (2) 
an ulcerative form, situated in the floor of the 
urethral orifice ; (3) an induration around the 
meatus leading to* stenosis. 

The urethral variety presents as (1) an 
irregular elongated ulcer, seen only by ure- 
throscopic examination ; (2) a peri-urethral 

induration involving, as it extends, the whole 



Fic. Pkimamy Cak- 

(aNOMA OF THE UrETHRA *. 
PAriLLlFEKC) US T YPE. 

The pointer is in the 
urethral canal. 


length of the urethra. 

This disease affects elderly women who have passed the age of the meno- 
pause. It begins either in the peri-urethral glands, when its histology is that 



Fig. 199. Vulvo-urethral Carcinoma of the Squamous-celled Type. 

of an adenocarcinoma y or it starts in the surface-epithelium and forms a 
squamous-celled cancer. The floor of the urethra is the part first attacked, 
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and the growth spreads thence along the entire canal from the meatus to the 
bladder. The inguinal glands are involved in at ](‘ast 2() per cmt. of cases 
(Karaki). The disease may spread over the vestibule and through the 
vaginal wall, but shows little tendency to attack the bladder. 

The treatment consists in free excision of the urethra and the inguinal 
glands on both sides. If a portion of the proximal end of the urethra can be 
saved, it should be stitched to the anterior vaginal wall. This was done in 
the case shown in Figure 197, and no incontinence followed the ojx'ration . If 
the sphincter of the bladder has to be removed in the operation, the neck 



Fig. 200. Acutb Pkoj.ai’sk of tuk Urethral Mucofs Membrane 
(Arnold Lea). 

of the bladder should be closed and a permanent suprapubic fistula 
established. 

Sarcomu of the Urethra is very rare ; only a few cases have been recorded. 
It has been found in elderly women and in infancy. The growth appears as a 
livid deeply fissured nodule, which bleeds on contact, and on section has a 
brain-like greyish appearance. The treatment is free removal. 

Urethral Calculus. In women urethral calculus is rare. It may be due 
to a deposit of phosphates around a foreign body or around a migrated liga- 
ture. A vesical calculus may become arrested in the urethra. 

Signs. The urethra will be tender to touch. The calculus may be felt 
through the anterior vaginal wall ; on passing a sound the latter will come in 
contact with the stone. 

Symptoms. A calculus expelled from the bladder may, by obstructing 
the urethra, cause retention of urine. The symptoms of cystitis are usually 
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present, and added to these there is increased pain, and strangury due to the 
impaction. 

Treatment. The calculus may be removed with forceps, or the posterior 
wall of the urethra may be incised through the vagina, the stone removed, 
and the wound closed with two layers of catgut sutuxes. 

Prolapse of the Urethral Mucous Membrane {see Fig. 200). In its slighter 
manifestations this condition may be confused with the sessile forms of 
urethral caruncle. A partial or complete ring of mucous membrane becomes 
everted through the meatus ; its colour is deeper than that of the mucous 
membrane of the vestibule, and it overhangs the edges of the meatus. Its 
attachment all round to the margins of this aperture can be readily demon- 
strated. It is usually accompanied by a certain amount of dilatation of the 
urethra, the patulous condition of the meatus probably being the determining 
cause. It may produce symptoms of irritability of the bladder similar to 
those met with in the non-sensitive urethral caruncles. 

An acute form is sometimes met with in which a great part of the mucous 
membrane of the urethral canal becomes suddenly protruded through the 
meatus ; the immediate cause appears to be straining at stool, the predis- 
posing cause, dilatation of the urethra or prolapse of the anterior vaginal 
wall. The protruded mucous membrane becomes partially or completely 
strangulated, and forms a swelling which may be as large as a walnut {see 
Fig. 200). Its colour is deep red or nearly black, according to the degree of 
strangulation which has occurred ; at the apex of the swelling a small 
aperture is to be seen through which urine slowly dribbles. This condition 
causes severe pain, dysuria, frequency or incontinence, and sometimes 
vesical tenesmus ; the congested mucosa bleeds a little, either spontaneously, 
or whenever urine is passed. The condition is distinguished from a dark- 
coloured new growth by the fact that the urethral canal passes through its 
centre, whereas when a growth is present the meatus urinarius is always 
eccentric, and, more often than not, lies above the swelling, as was the case 
in the adenocarcinoma illustrated in Figure 197. 

The treatment of the acute form is to reduce it, if possible, under anaes- 
thesia ; this may, however, be impracticable, and if reduced the prolapse 
sometimes recurs. Excision of the prolapsed portion of the mucous mem- 
brane must then be practised, as described on page 766. 

Urethral Diverticulum. This is a pouch lying below the floor of the 
urethra and connected with the urethral canal by a narrow orifice. The 
urethral canal itself is of normal calibre. It is regarded by Routh as a 
retention cyst of the para- urethral glands which has formed an opening 
secondarily through the floor of the urethra.^ 

Treatment. These cystic swellings are prone to suppuration. They 
should be dissected out and the continuity of the urethral wall restored by 
suture. 

Urethrocele. In this condition there is prolapse of the floor of the 
urethra, especially in its middle third. It is a common accompaniment of 
cystocele. Its treatment is included in the radical cure of the latter. 

^ Amand Routh, “ Urethral Diverticula,” Trans. Obst. Soc.^ Lond., Vol, XXXII., 1890. 
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DISEASES OF THE VAGINA 


The vagina may be the seat of inflammation, ulceration, cysts, solid tumours 
(innocent and malignant). It is also subject to congenital anomalies, acquired 
defects, and injuries. 

INFLAMMATION OF THE VAGINA ; VAGINITTS : COLPITIS 

Inflammation of the vaginal walls is not of frequent occurrence. The 
acid secretion (p. 206), the many layers of squamous epithelium (p. 50, see 
Fig. 40), and the absence of glands all act together to protect the vagina from 
infection. When the vaginal secretion is rendered alkaline by purulent dis- 
charges coming from above, and when the epithelium is sodden from the 
same cause, or subjected to the pressure of a neglected or ill-fitting pessary, 
the natural barriers to infection are broken down. 

Causation. The commonest causes of vaginitis are gonorrhoeal and 
streptococcal infections, the use of pessaries, excessive coitus, too frequent 
and too hot vaginal douches, the introduction of foreign bodies, the presence 
of fistulae, necrotic and malignant uterine growths, and intestinal parasites. 
Among the rarer causes are specific and tuberculous ulcers, and also malignant 
disease of the vagina itself. 

With regard to gonorrhoea we must repeat that this disease rarely causes 
primary vaginitis except in young subjects. In chronic cervical gonorrhoea 
a secondary vaginitis may be present, which is due to the septic organisms 
which have followed in the train of the gonococcus {see p. 263). 

Primary vaginitis is seen in children, in whom it appears as a vulvo- 
vaginitis, a condition which may arise from other causes as well as from 
gonococcal infection {see p. 302). 

Acute Vaginitis. The prominent symptoms are pain, throbbing, and a 
sense of burning heat. Dysuria and sometimes dyschezia are complained 
of. On inspection the mucous membrane is red, and roughened by the 
presence of swollen papillae. It is covered with a copious purulent or muco- 
purulent secretion. On swabbing away the pus, the surface is found to be 
tender, and the tips of the papillae may bleed. Externally there will be 
evidence of vulvitis ; the labia may be adherent to one another with inspis- 
sated discharge, which later may cause intertrigo of the adjacent skin. 

Vulvo-vaginitis of children {see Fig, 172, p. 302) is a form of acute colpitis 
which requires special mention. It begins as an infection of the vulva, whence 
it spreads to the vagina ; it is to be found in children of all ages. As already 
stated, a considerable proportion of cases are due to gonorrhoeal infection, 
which may be conveyed by towels or by fingers, or may be the result of 
criminal assault. In other instances the condition owes its origin to scratch- 
ing, followed by infection by skin-organisms. Dirt and threadworms are 
often the cause of the pruritus which leads to scratching. Vulvo-vaginitis is 
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present in the rare cases of infection by the Klebs-Loffler bacillus, and also 
in the ulceration which follows measles and other exanthemata {see Vulva, 
p. 303). 

The treatment of acute vaginitis is often very imsatisfactory and pro- 
longed. The organism should be sought for by bacteriological examination, 
and a careful search also made for oxyurides. Mild antiseptic lotions should 
be used and strict cleanliness is essential. If the gonococcus is detected, 
treatment with 2 per cent, solution of collosol silver iodide is best. It may 
be introduced into the vagina through a small catheter or pipette. 

Granular Vaginitis is a very rare form of colpitis, which is nearly always 
due to a gonococcal infection in a pregnant woman. The condition is accom- 
panied by pain and an abundant yellow-green discharge. It is termed 
granular because of the presence on the mucous membrane of small indurated 
nodules of a deep red colour. 

Membranous or Aphthous Vaginitis may be caused by the presence of 
the oidium albicans or of monilia in debilitated subjects at the end of a long 
illncvss. It is due to an extension of aphthous vulvitis {see p. 303). 

Pseudo-membranes may also form after the application of caustics. 

Three specific forms of vaginitis must also be mentioned (although their 
occurrence is rare), viz. diphtheritic, septic, and emphysematous vaginitis. 

Diphtheritic Vaginitis appears as a form of the membranous variety ; it 
occurs in children as a specific type of vulvo- vaginitis {see above). It may 
lead to complete or to superficial stenosis of the vagina. In diphtheritic 
cases, local treatment should be accompanied by use of the diphtheria 
antitoxin. 

Septic Vaginitis may occur in the puerperium as a result of the infection 
of vaginal lacerations, when it may lead to the formation of a false mem- 
brane containing streptococci or a mixture of pyogenic organisms. Apart 
from child-bearing, it may be secondary to ulceration from malignant 
disease, or from retained pessaries. The foul discharges from cancer of the 
cervix, or from a sloughing myoma, may likewise set up this condition. 

Emphysematous Vaginitis. This is a rare disease characterized by the 
formation of small, hard, purple papules, which become pustular and fill up 
with gas to form bullae. As with granular vaginitis, this condition has been 
most often observed in pregnant and puerperal women who have become 
infected with the gonococcus. 

Chronic or Catarrhal Vaginitis. This form of vaginitis is fairly common, 
being one of the most frequent causes of leucorrhcea. The mucous mem- 
brane is reddened, and there is a fairly abundant, yellowish, muco-purulent 
discharge. On careful inspection of the vaginal wall, numerous small areas 
of a deeper red than the surrounding mucosa are apparent ; sometimes these 
spots bleed when firmly wiped with cotton wool. The changes are often 
most marked in the vaginal fornices. Occasionally small vesicles or pustules 
may be observed on the surface. Microscopically the vaginal wall shows 
round-celled infiltration of the subepithelial connective tissue, and extensive 
desquamation of the superficial epithelial layers ; at spots corresponding to 
the deep red areas, the epithelium may be completely shed, laying bare the 
connective tissue. The discharge is neutral or alkaline in reaction, and 
contains many pus-cells in addition to shed epithelium. 

Senile Vaginitis. In women who have passed the climacteric age, or in 
younger women after an artificial or operative menopause has been pro- 
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duced, a severe form of catarrhal vaginitis is often met with which may be 
called senile vaginitis. In this form the deep red areas already noted are 
large and numerous, and often especially affect the ostium vaginae (see 
PL XII, p. 307). ^ Epithelial desquamation is more extensive, and from 
the formation of large areas of superficial ulceration two results may follow : 
(1) Fibrotic thickening and contraction of the connective tissue may occur, 
leading to irregular puckering of the vaginal wall or to narrowing of the 
lumen; (2) abraded surfaces which become apposed to one another may 
adhere, forming transverse septa, or, when affecting the fornices, shutting 
off small pockets from the main vaginal canal. 

This form of vaginitis is accompanied by a profuse, thin, purulent dis- 
charge which may be blood-stained. The relative severity of the process is 
to be attributed to atrophy of the mucosa and loss of the protective vaginal 
secretion, which render the tissues less able to resist bacterial invasion. 

Diagnosis of the Cause of Vaginitis. The discharge should always be 
examined for the exciting organism ; in the case of the gonococcus it must 
be remembered that it quickly disappears from the vagina, so that only the 
germs of a secondary infection may be found, hence a negative result does 
not exclude gonorrhoea. A swab should always be taken from the cervix 
or urethra, as the gonococcus persists for a longer period in these situations 
(see p. 259). The associated conditions will help to confirm a suspicion of 
gonorrhoea, e.g, cervicitis, urethritis, Bartholinitis, may be present as con- 
firmatory evidence. For the bacteriological diagnosis in vulvo- vaginitis of 
childhood, Sinclair made use of the urethroscope in the investigation of 
eighty-three cases. This author states that in about 22 per cent, of these 
the gonococcus would have escaped detection without the use of this 
instrument. 

Treatment of Chronic Vaginitis. Vaginitis is curable by douching and 
local applications, supplemented by attention to the general health, and 
avoidance of local irritation. 

Douches are chiefly useful in removing discharges, and thus lessening 
the irritation which their contact with the mucosa causes, and in preventing 
the decomposition of retained secretions. The simple saline douche, consist- 
ing of a teaspoonful of sodiimi chloride to a pint of warm water, is the most 
generally useful, or one of the weak antiseptic douches may be employed 
instead. It is impossible for the weak solutions used as antiseptic douches 
to exercise any marked bactericidal action upon organisms which have 
penetrated the vaginal epithelium. 

Local applications are also required and may be made directly through 
a speculum, or by the use of medicated vaginal pessaries. Surgical disin- 
fection of the vaginal walls under anaesthesia may be necessary in gonorrhoeal 
cases. The most useful applications per speculum are solution of nitrate of 
silver (10 to 20 gr. to 1 oz.) and a 2 per cent, solution of iodine ; the vaginal 
walls may be swabbed with these solutions twice or three times a week, after 
careful wiping with cotton- wool swabs to remove secretion. Medicated 
pessaries containing ichthyol, resorcin, iodex, and similar antiseptic sub- 
stances may be introduced by the patient into the vagina every night ; as 
the medium melts the antiseptic becomes distributed over the vaginal 
walls. The douche should be used shortly before introducing the medicated 
pessary. 

General treatment consists in the suspension of marital intercourse, 
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avoidance of alcohol and cigarette-smoking, and attention to the daily 
evacuation of the bowels. 

ULCERATION OP THE VAGINA 

Ulceration occurs under the following conditions : 

(1 ) From pressure exerted by a neglected or ill-fitting pessary ; occasion- 
ally also from foreign bodies introduced for purposes of masturbation, or for 
the prevention of conception, or by insane persons, with no purpose what- 
ever. Fistulous communications with the rectum or with the bladder may 
result from this form of ulceration. 

(2) From lacerations which have become infected ; these may occur in 
the puerperium in association with sapraemia or septicaemia, or at other 
times from traumatism. 

(3) From friction in the case of advanced prolapse of the second and 
third degrees. 

(4) From tuberculous or syphilitic deposits, or from malignant growths. 

Local or general vaginitis necessarily accompanies ulceration. 

NEW GROWTHS 

Vaginal Cysts. Small cystic tumours of the vaginal wall arc not un- 
common, but they very rarely exceed the size of a cricket ball. They are 
more often met with on the anterior and lateral walls than on the posterior 
wall. They bulge into the vaginal canal, the covering mucous membrane 
becoming thin and translucent. Occasionally they become polypoid. In 
the anterior wall they may be accompanied by prolapse (cystocele) ; indeed, 
these two conditions may be readily mistaken for one another, for the cyst 
may be large enough to protrude through the vulva (see Fig. 201). The 
larger ones may also burrow deeply into the pelvic cellular tissues. The 
contents are usually thin and colourless, but may be tinted by altered blood. 
In the smaller cysts, a single layer of columnar epithelium is generally found ; 
in the larger cysts this is often entirely, or almost entirely, lost ; they are 
almost always unilocular. 

Cysts of this character are believed to arise from persistent portions of 
Gartner’s duct (see p. 68). On two occasions we have met with cysts in the 
upper part of the posterior vaginal wall, which proceeded from growths of an 
adenomyomatous nature arising in the recto-vaginal septum. In each case 
they contained a serous blood-stained fluid. Very rarely multilocular cyst- 
adenomata occur in the vagina ; occasionally, also, small cysts with an 
endothelial lining are found, which have no doubt arisen from dilated lym- 
phatics. Although the vagina, bke the Fallopian tubes, does not normally 
contain any glands, nevertheless, under the influence of inflammation, cells 
grow down from the basal layer of the epithelium in the form of solid pro- 
cesses, from which glandular tubules may ultimately develop. From these 
‘ glands ’ small cysts arise, which may be so numerous as to be studded all 
over the vaginal surface. The condition in this extreme degree is very rare, 
and has been described by Bomiey and Glendinning as adenomatosis vaginae. 
In fewer numbers, or as isolated examples, such cysts are not uncommon. 

Symptoms and Treatment, Vaginal cysts give rise only to symptoms of 
mechanical origin ; they may protrude at the vulva, causing discomfort and 
bearing-down pain, or they may occasion difficulty in coitus. They may be 
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dealt with surgically by partial or complete excision [see Operations, 
p. 776). 

Vaginal Fibromyomata are much rarer than cysts. In structure and 
appearance they resemble uterine fibroids, but the proportion of muscle 
which they contain is relatively small. They seldom reach the size of a 
cricket ball, and are often pediculated ; they are much more frequently met 
with in the anterior than in the posterior wall. Unlike uterine fibroids, they 



Fig. 201. Cyst of the Anteriok Vaginal Wall. The cyst protnules 
through the vulva when exposed with a speculum. 

are generally solitary. They give rise to mechanical symptoms only, and 
can be readily removed by enucleation. 

^ Vaginal Papilloma. Benign polypi having the structure of papillomata 
iave been recorded by Strachan as found in the vagina of infants.^ In each 
of the two cases described the polypus arose from the anterior vaginal wall 
half an inch above the urethra and protruded at the vulva. 

Chorionic Carcinoma (Chorionepithelioma). This rare disease may occur 

/ Polypi of the Vagina in Infants” : Gilb jrt Strachan. Proc. Roy. Soc. Med.^ 

Vol. XIX., No. 7, p. 78, May. 1926. 
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primarily in the vagina, but usually it is secondary to a corresponding growth 
in the uterus. A case of primary chorionic carcinoma of the vagina has 
been recorded by Berkeley, and we have seen one such case, where, since 
removal, the patient has been free from recurrence for some years. The 
growth appears as a purple nodule not unlike a thrombosed vein ; when 
secondary, there may be more than one of these livid bosses present. In a 
case at the Samaritan Hospital there were two metastases on the anterior 
vaginal wall, both of which were visible on separating the labia. These 
growths are extremely vascular and bleed freely on contact. Primary 
growths have been known to disappear spontaneously. 

Carcinoma of the Vagina. Cancer is met with in the vagina as a 
primary or as a secondary growth. 

Primary cancer is rare, the subjects of the disease being usually elderly 



Fig. 202. Primary Squamous- celled Cancer of the Vagina. The frrowth 
occupied mainly the posterior wall, but in its upper part it ran around the 
lateral wall and reached to the midline anteriorly. In the latter vsituation 
the bladder-wall was very adherent. 

women, although a few cases have occurred between twenty-five and thirty 
years of age. In some cases it has supervened upon prolonged irritation from 
a neglected pessary ; occasionally it complicates prolapse of the vaginal 
walls. In the majority of instances the disease begins in the posterior wall 
(see Fig. 202) in the form of a circumscribed area of induration ; this enlarges 
in all directions and tends to become ulcerated superficially. Several isolated 
patches of the disease may be met with, or it may surround the vaginal 
canal, forming an annular stricture. The paravaginal cellular tissue is early 
infiltrated ; when the neighbourhood of the vulva is encroached upon, the 
superior group of the superficial inguinal chain of glands may be infiltrated. 
From the remainder of the vagina the lymphatics pass mainly into the 
inferior group of the internal iliac glands, but a few of the uppermost join 
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with those of the cervix, and pass into the superior set of iliac glands (see 
p. 65). A rectal fistula is a frequent accompaniment of the later stages of 
’vaginal cancer ; a bladder-fistula may also be formed, but is of much rarer 
occurrence. Histologically the growth presents the usual appearances of a 
squamous-celled carcinoma (see Fig. 203). 

Sex^ondary cancer is more common and may be met with as an extension 
from cancer of the cervix or of the rectum ; more rarely it arises from cancer 
of the uterine body, the metastases being formed from implantation of living 
cancer-cells carried down from the uterus with blood or other discharges. An 
instance has also been recorded which was secondary to cancer of the Fallo- 



Fio. 203. Primary Squamous-celi.et) Canckr of the Vagina. Microscopic 
section of growth shown in Figure 202. 


pian tube, and Doran recorded a case of malignant hypernephroma of the 
vagina secondary to a growth in the kidney. 

The symptoms are indistinguishable from those of cancer of the cervix 
(see p. 483) ; the amount of bleeding is, however, small. Digital examination 
shows the vaginal wall to be the seat of the growth, and the cervix may be 
found at a higher level than the upper limit of the growth and quite un- 
affected by it. Fixation of the vagina occurs early from involvement of the 
peri- vaginal cellular tissues. 

Treatment. In the early stages excision of the affected portion of the 
vaginal canal may be practised or, better still, the entire vagina and uterus 
may be taken away together en masse from below. This severe operation is 
not practicable if the cellular tissue has become affected. The prognosis as 
regards recurrence is unfavourable. 
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Slrgical disinfection of the vaginal walls under anaesthesia may be necessary 
in gonorrhoeal and trichomonad cases. The most useful applications per 
speculum are a solution of nitrate of silver (10 to 20 gr. to 1 oz.), a 2 per cent 
solution of iodine and a 2 to 4 per cent solution of mercurochrome ; the 
vaginal walls may be painted with these solutions twice or three times a 
week, after thorough douching to remove secretion. Medicated pessaries 
containing ichthyol, resorcin, iodex, acriflavine, mercurochrome, and 
similar antiseptic substances may be introduced by the patient into the 
vagina every night ; as the medium liquefies the antiseptic becomes dis- 
tributed over the vaginal walls. A saline or 2 per cent sodium bicarbonate 
douche should be used shortly before introducing the medicated pessary. 

General treatment consists in the suspension of sexual intercourse, 
avoidance of alcohol and tobacco, the oral administration of glucose, 
and attention to the daily evacuation of the bowels. 

ULCERATION OF THE VAGINA 

Ulceration occurs under the following conditions ; — 

(1) From pressure exerted by a neglected or ill-litting pessary; 
occasionally also from foreign bodies introduced for purposes of masturba- 
tion, the prevention of conception, or by insane persons. Fistulous com- 
munications with the rectum or with the bladder may result from this 
traumatic form of ulceration. 

(2) From lacerations which have become infected ; these may occur 
in the puerperium in association with puerperal toxaemia or septicaemia, 
or at other times from traumatism. 

(3) From friction in the case of severe prolapse of the second and third 
degrees. 

(4) From tuberculous or syphilitic infection. 

(5) From malignant neoplasms. 

Local or general vaginitis necessarily accompanies ulceration, 

TRAUMATIC LESIONS OF THE VAGINA 

The vagina is frequently lacerated in parturition, and from prolonged 
compression during labour, portions of the anterior wall may slough, giving 
rise to a vcsico- vaginal fistula. Sometimes the vaginal wall is perforated 
through violence ; the commonest position is the posterior fornix, an 
injury which may result in septic peritonitis. This may occur in 
procuring an abortion by an unskilled person, from self-mutilation by 
the insane, or, more rarely, from falls astride a sharp instrument or from 
gun-shot wounds. Severe lacerations of the vagina have occasionally 
occurred during coitus ; such lacerations usually affect the posterior 
vaginal wall as an extension from the hymen. In a few instances, however, 
extensive lacerations of the vaginal fornices have occurred, leading to 
profuse bleeding. 

The immediate treatment of vaginal lacerations consists in disinfection 
of the wound, arrest of bleeding, and repair by suture. If the parts are 
severely contused it may be difficult to expose and tie the bleeding point, 
and in such cases the rent in the vaginal wall may be packed with anti- 
septic gauze. Injuries involving the wall of the bladder frequently resuP 
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later in the formation of a vesico-vaginal fistula ; this condition may 
accordingly be conveniently considered here, along with certain other 
forms of vaginal fistulae. 

Urinary Vaginal Fistulae. The most common type is that in which 
direct communication is established between the bladder and the vagina 
(vesico-vaginal). Occasionally, in extensive injuries, the anterior lip of the 
cervix may be destroyed {see Fig. 228), or so deeply lacerated that the 
cervical canal also communicates with the bladder {vesico-cervical). Direct 
communication may also be established between the ureter and the lateral 
vaginal fornix (uretero-vaginal) ; the usual cause of this lesion is an undis- 



Fig. 228. Vestco-Cervico-Vaginai> Fistula : the result of obstetric 
/ injury and subsequent sloughing. The anterior lip of the cervix has 
been extensively destroyed ; the aperture in the anterior vaginal wall 
admitted three fingers. A large vesical calculus has formed as the result 
of chronic cystitis. 

covered injury to the ureter in the course of such a procedure as hyster- 
ectomy, or ligation during a radical operation for uterine prolapse. 

Vesico-vaginal jistulae are situated in the upper half of the anterior 
vaginal wall. They arc seldom of larger size than will admit 
the tip of the index finger ; exceptionally, however, fistulae of thrice this 
size are seen, while, on the other hand, they may be as small as a pin^s 
head. Those of only moderate size are readily recognized on exposing 
the anterior vaginal wall with the aid of a speculum {see Fig. p. 917). 
The vesical mucous membrane frequently becomes prolapsed^ and over- 
hangs the edges of the aperture, whilst the margin of the opening in the 
vaginal wall is formed by a dense white ring of cicatricial tissue. Urine 
may be seen escaping through it in small intermittent overflows, as it 
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vaginal fistula ; this condition may accordingly be conveniently considered 
here, along with certain other forms of vaginal fistulse. 

Urinary Vaginal Fistulse. The commonest form is that in which direct 
communication is established between the bladder and the vagina (vesic^o- 
vagiml) ; sometimes, in extensive injuries, the anterior lip of the cervix may 
be destroyed (see Fig. 205), or so deeply torn that the cervical canal also 
communicates with the bladder (vesico-cervtcal). Occasionally direct com- 
munication is established between the ureter and the lateral vaginal fornix 
(uretero-vagiml) ; the usual cause is an undiscovered injury to the ureter in 
the course of such procedures as hysterectomy, resulting in the formation of 
a fistula. 

V esico-vagiml fistulae are situated in the upper half of the anterior 
vaginal wall. They are seldom met with of larger size than will admit 
the tip of the index finger ; exceptionally, however, fistulae of thrice this 
size are seen, while, on the other hand, they may be as small as a pin’s 
head. Those of only moderate size are readily recognized on exposing the 
anterior vaginal wall with the aid of specula (see Fig. 539, p. 759). The 
vesical mucous membrane becomes prolapsed, and overhangs the edges of 
the aperture in dark-red folds ; the margin of the opening m the vaginal 
wall is formed by a dense white ring of cicatricial tissue. Urine may be seen 
escaping through it in small intermittent overflows, as it is delivered into 
the bladder through the ureters. The smallest fistulae are more difficult to 
discover ; a probe gives assistance in the search, and if necessary a coloured, 
sterile fluid can be used to distend the bladder, when the escape into the 
vagina will be readily seen. The vaginal walls and vulva always show a good 
deal of inflammatory change set up by the constant irritation of the urinary 
overflow. The condition may be complicated by cystitis and decomposition 
of urine, when extensive excoriation of the mucous membranes and skin may 
occur, and deposits of ammonia salts collect upon the edges of the fistula. 
In rare instances calculi, large enough to occupy the entire bladder-cavity, 
may be formed. The calculus shown in Figure 205 measured 5 inches in 
circumference. 

Vesico-vaginal fistulae may also be set up in advanced stages of carcinoma 
of the cervix, or of the vagina, by direct invasion of the bladder-wall, and 
ulceration of the growth. 

Ureteral fistulae are situated in the vaginal fornices ; the aperture is 
always small, and may be difficult to discover. The local changes in the 
vagina and vulva are the same as those just described. 

Urinary fistulas, although they cause intense physical discomfort and 
mental distress, are not attended by serious consequences to the general 
health, and unless cystitis occurs the risk of ascending infection does not 
appear to be great. Bladder-fistute may be dealt with by the plastic opera- 
tions described later on (see p. 761). Ureteral fistulae are usually best dealt 
with by removal of the corresponding kidney, a careful cystoscopic examina- 
tion being first made to determine which ureter has remained in communica- 
tion with the bladder. Attempts to effect an anastomosis between the distal 
end ot divided ureter and bladder have seldom been successful as a mode 
of treatment for ureteric fistulae. 



PAIIT II: SECTION 111 
DISEASES OF THE ETERFS 

A. INFLAMMATION AND ALLIED CONDITIONS 

(a) ACUTE ENDOMETRITIS 

(b) CHRONIC CORPOREAL ENDOMETRITIS 

(c) ALLIED CONDITIONS 

{d) CERVICAL ENDOMETRITIS 

(e) CHRONIC METRITIS 

ENDOMETRITIS 

In this section will be described the various results of inflammation affecting 
the uterus and also certain processes which, although allied to inflammation, 
are not demonstrably inflammatory in their nature. The latter are grouped 
for convenience along with Chrome Endometritis and are spoken of as allied 
conditions ; their clinical importance is considerable, and their pathology is 
debatable ; it will therefore be necessary to deal with them at some length. 
The true inflammatory changes, i.e. those in which there is histological 
evidence of inflammation, are probably due in the first instance to infection ; 
nevertheless it is not always possible to determine tne nature of the infective 
agent. It will be understood that an inflammatory process attacking the 
endometrium will tend to spread by continuity of tissue to the uterine muscle ; 
therefore in any case of infective endometritis an element of metritis may 
also exist. Experience shows that, except in cases of acute infection 
the muscular tissue is not extensively invaded, and the changes in the 
endometrium form the important feature. In some cases of chronic infection, 
however, the whole muscular wall may become affected, giving rise to one 
variety of the condition known as chronic metritis. 

ACUTE ENDOMETRITIS 

There is only one type of this disease and that is due to infection. The 
infection of the endometrium occurs in both puerperal and non-puerperal 
cases. In the former sapraernia and septicaemia will be the clinical results 
of the infection {see pp. 21 1 and 215). Of the non-puerperal causes gonorrhoea 
is probably the most important. Other conditions leading to acute endo- 
metritis are of an essentially septic nature and include necrotic fibroids, 
degenerating carcinomata, infection of hsematometra, the passage of a septic 
instrument, and the results following the use of strong caustics. 

Our knowledge of the histology of acute endometritis is, in the main, 
derived from exanaination of saprsemic and septicsBmic uteri ; for it is quite 
exceptional that opportunity is afforded of examining the endometrium in 
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a case of acute gonorrhoeal endometritis, whilst in pyometra the mucosa, as 
already seen, is reduced to a layer of septic granulation tissue (see Fig. 141, 
p. 214). 

Therefore for an account of the morbid anatomy, diagnosis, and symptoms 
of acute corporeal endometritis the student is referred to the section dealing 
with uterine sepsis and pyometra (see pp. 210 and 213). 

Subacute Endometritis, This condition is exemplified in association with 
retained products of gestation and in sub-involution, conditions which have 
been fully discussed already (see p. 248). 


CHRONIC ENDOMETRITIS 

This condition must be separately considered in the body and in the 
cervix, and may be classified as follows : 

(I) Chronic Corporeal (Interstitial) Endometritis. The stress of the 
changes falls upon the stroma, but in some types, glandular increase is also 
present. Accordingly the main inflammatory changes in all cases are 
interstitial, and the name of ‘ interstitial endometritis ’ adequately describes 
them all. Certain varieties must, however, be recognized, as follows : 


( (a) Atrophic. 
Interstitial Endometritis | 

I (b) Hyperplastic. 


j (1) Diffuse-fungous. 

( (2) Polypoidal-cystic. 


Allied Conditions, (o) ‘ Glandular endometritis ’ (so-called) ; (b) Post- 
climacteric atrophy (so-called ‘ atrophic endometritis ’) ; (c) Simple adenoma 
of the endometrium ; (d) Massive menstrual exfoliation. 


(11) Chrome Cervical Endometritis. 


CHRONIC CORPOREAL ENDOMETRITIS 
(Interstitial Endometritis) 

Pathology. Before proceeding to the study of this subject the student 
must revise his knowledge of the anatomy of the endometrium (see p. 14) 
and also refer to the description given on pages 78- 83 of the changes which 
occur in the mucous membrane of the uterus as the result of menstruation. 
It will have been gathered from the section on Menstruation that the endo- 
metrium varies greatly in its histological characters within purely physio- 
logical limits. It is possible to classify these normal variations according to 
the particular time at which they appear in the menstrual cycle. Thus the 
endometrium shows (1) post-menstrual, (2) interval, (3) premenstrual, and 
(4) menstrual changes. 

It is evident that these cyclic variations must never be lost sight of in 
our endeavours to decide, by microscopic examination, between what is 
normal and what is pathological. The credit of pointing out the importance 
of considering the menstrual changes in connection with the question of 
endometritis is due to Hitschmann and Adler (see p. 79). The view taken 
by these authorities is that there is only one form of chronic endometritis, 
and that is the interstitial variety. This view was adopted in the previous 
editions of this work, and to it we still adhere to the exclusion of the anato- 
mical classification of Gebhard and Huge, which makes no allowance for 
cyclical variations of structure incidental to menstruation. 
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Bearing in mind these cyclic changes, we will now pass on to consider 
the means at our disposal for arriving at a correct diagnosis of chronic 
interstitial endometritis. In most organs of the body a chronic inflammatory 
process does not admit of much controversy, but there are certain special 
difiiculties peculiar to a variable structure like the endometrium which 
render a correct decision on the question of the presence of chronic inflamma- 
tion unusually difficult. The recognition of inflammation will depend upon 
changes in the stroma rather than changes in the glands. 

(A) Changes in the Stroma. (1) (Edema. This has been said to be 
evidence of inflammation, but as it is normally present in the premenstrual 
stage it cannot be regarded as pathognomonic of inflammation in the endo- 
metrium. 

(2) Round-celled Infiltration. In dense tissue, like muscle for example, 
the presence of a round-celled exudation is easy of detection, but in a richly 
cellular structure such as the corporeal endometrium its recognition is more 
difficult. In the normal stroma we find an abundance of lymphocytes and 
connective-tissue cells, and just before menstruation a limited number of 
polymorphonuclear leucocytes are also present. In the subacute, and to a 
less degree in the chronically inflamed endometrium, there are accumulations 
of polymorphonuclear leucocytes around the glands and sometimes actually 
in the lumina. These may also often be found diSused throughout the 
superficial layers of the stroma underneath the surface-epithelium. The 
distribution of these cells is often patchy ; their diagnostic value depends 
upon their aggregate numbers, upon their deep-staining properties, and upon 
the contrast between their irregular-shaped nuclei and the symmetrical 
nuclei of the adjacent lymphocytes ; moreover, a leucocyte is slightly 
larger in size than a lymphocyte. 

(3) Plasma-cells. This is another exudation-cell, and when present 
in large numbers it forms the most reliable index -we have to the 
presence of a true chronic inflammation. Many authorities dispute the 
value of the plasma-cell as a diagnostic feature of chronic inflammation, but 
we agree with Hitschmann and Adler as to its paramount importance. A 
few plasma-cells may be found in the normal endometrium, just as may a few 
polymorphonuclear leucocytes, but in the chronically inflamed membrane 
plasma-cells are abundant (see PI. XVI), so that their diagnostic value is 
dependent on the numbers present. It may be said that during the subacute 
stage of endometritis the inflammatory exudate consists of a diffuse or 
patchy distribution of polymorphonuclear leucocytes, and that when the 
inflammation becomes chronic the exudation consists of plasma-cells which 
have replaced the leucocytes. 

So important is the plasma-cell in the diagnosis of chronic endometritis, 
that we must now describe its characters fully. 

The plasma-cell is twice the size of a lymphoid cell, it contains a large 
amount of basophilic cytoplasm, its outline is polyhedral and irregular ; 
there is often a pale area around the nucleus, which is eccentric, has a 
wheel-like appearance, and shows a stellate arrangement of its chromatin 
bodies. The origin of the plasma-cell is variously given. Unna says it is 
developed from connective tissue ; the prevailing idea is, that the plasma- 
cell is developed from the lymphocytes of the blood or lymph. In chronic 
endometritis it is found in large numbers, often making up the entire exudate, 
and it is easily differentiated from the other elements of the endometrium. 



PI^TE XVI 



Endometritis showing Plasma-cells (red) and Lymphocytes 
stained by the Unna-Pappenheim process. 


blue) 
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Plate XVI shows plasma-cells in the endometrial stroma stained by the Unna- 
Pappenheim method ; the chromatin of the nuclei stains green, the cyto- 
plasm red. 

The details of the special method of staining for plasma-cells will be 
found in text-books of Pathology. 

At present the diagnosis of subacute and chronic endometritis depends, 
therefore, upon the finding of (1) round-celled exudation, and (2) an exudate 
consisting of plasma-cells distributed in patches or diffused throughout the 
stroma ; but, as in inflammation elsewhere, there are vascular changes to 
be considered as well. These, in the subacute stage, amount to (3) dilatation 
of the vessels, and in the chronic stage to (4) the formation of new vessels, 
and thickening of the old vessel-walls. Following on the above changes we 
get in the stroma, (5) the inevitable fibrosis which characterizes all chronic 
inflammatory lesions. This introduces another difficulty in the case of the 
endometrium, since in diagnosis wc shall be called upon to distinguish 
between the physiological atrophy of the membrane, which occurs after the 
menopause, and pathological fibrosis. The latter must also be differentiated 
from the compressed and relatively dense stroma of the post -menstrual 
phase. 

(B) Changes in the Glands. The usual effect of chronic inflammation 
occurring in the neighbourhood of epithelium is to produce proliferation of 
the epithelial cells. This appears not to take place in the case of the uterine 
glands ; at any rate, it is not constant enough to make it a characteristic 
feature of chronic endometritis. As a rule, the size and shape of the glands 
will vary with the phase in the menstrual cycle ; but it would seem that in 
some cases the inflammatory state of the stroma is capable of inhibiting the 
involution which normally occurs in the glands after menstruation, thus pre- 
serving as permanent, the glandular hyperplasia characteristic of the pre- 
menstrual stage. It is possible in such cases to find, at all periods of the 
menstrual cycle, signs of an interstitial inflammation combined with the 
glandular hypertrophy and hyperplasia, which are normal only in the 
premenstrual phase. In addition to hypertrophy and hyperplasia of the 
glands, many of the cells lining their lumina retain their secretion and are 
converted into goblet- or beaker-cells. 

We will now enumerate in tabular form the changes in the endometrium 
which, in our opinion, are due to inflammation, and which, therefore, con- 
stitute true endometritis. 


The Inflamed Corporeal 
Endometrium shows : 

(1) Mucus within the cells of the 

glands. 

(2) Polymorphonuclear leucocytes 

in large numbers. 

(3) Bound-celled exudation in the 

superficial muscular layers. 

(4) Plasma-cells in abundance. 

(5) New vessels, many with thick 

walls. 


The Normal Corporeal 
Endometrium shows : 

(1) Mucus in the lumina of the 

tubules only. 

(2) Polymorphonuclear leucocytes 

few in numbers, and present in 
the premenstrual stage only. 

(3) None. 

(4) Plasma-cells few, single, or none, 

(5) Thin-walled blood-vessels only. 


G. 


23 
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The Inflamed Corporeal The Normul Corporeal 

Endometrium shows : Endometrium shows : 


(6) Invasion of superficial muscle by 

some of the tubules of the endo- 
metrium. 

(7) Fibrosis of stroma, with glands 

reduced in size, and thick- 
walled blood-vessels. 


(6) Invasion of muscle by glands far 

less pronounced. 

(7) Fibrosis of stroma, with shrink- 

age in size of some glands and 
cystic distension of others, but 
no thick- walled vessels. 


Only conditions which fulfil the criteria laid down above can properly be 
named chronic endometritis, and we shall limit this title strictly to them. As 
already mentioned, two histological varieties of chronic endometritis may 
be recognized, but, before describing their characters, the question of their 
causation must briefly be considered. 

Etiology. In some instances a direct connection witli an infection can 
be established, and most of such cases are gonorrhoeal. In others there is a 
definite history of preceding septic infection to which the condition may 
reasonably be attributed. In others, however, there is no history of infection 
from without ; the possibility of an infection by the blood cannot, however, 
be excluded, and consequently even these cases may be due to infection of 
an unrecognized type. Owing to the multiplicity of organisms present, a 
bacteriological diagnosis of chronic infective lesions is usually impracticable 
in all parts of the body. 

Chronic endometritis cannot be definitely proved to be gonorrhoeal 
except by demonstrating gonococci in the glands, or in the stroma of the 
endometrium. Cultures from the corporeal secretion are very difficult to 
obtain free from contamination by cervical discharge, and, as we shall see 
later, there is no doubt that cervical endometritis is frequently gonorrhoeal. 
Cases of chronic endometritis associated with definite signs of old gonorrhoeal 
infection may, however, be presumed to be gonorrhoeal, and in such, the 
changes described as interstitial endometritis are frequently met with. 
There are, however, no histological features specially characteristic of 
gonorrhoea {see p. 263). 

Chronic endometritis associated with retained products of conception 
may be assumed to be septic, and so may cases which immediately follow an 
infection resulting from miscarriage, labour, or operative interference within 
the uterus, even if it be of such an inconsiderable character as the passage of 
the uterine sound. In such cases the lesion is often subacute rather than 
chronic. In these cases, also, the appearances are not definitely 
characteristic. 

Varieties. Two varieties of chronic (interstitial) endometritis may be 
recognized in which the histological changes are sufficiently distinctive to 
justify their being regarded as definite varieties. In the atrophic variety the 
stress of the changes falls upon the stroma of the endometrium, the glands 
being only secondarily affected as a mechanical result of the changes in the 
surrounding stroma. In the hyperplastic variety changes occur in all the 
elements of the endometrium. As will appear, they are in the main hyper- 
plastic changes, but associated with these are others which can only be 
regarded as the result of an inflammatory process. It will be recollected 
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that hypertrophy is a common result of chronic inflammation of mucous 
membranes in all parts of the body. 

(a) Atrophic Form. In this form there are two stages to be recognized : 
(1) an acute or subacute stage, and (2) a chronic stage. 

In the first stage the mucous membrane is reddened and swollen. We 
have here a true inflammatory process which leads to exudation of serum, 
red blood-corpuscles, and leucocytes into the stroma. By pressure the 



Fig. 206 . Showing Atrophic (Interstitiai.) Endometritis : Chronic 
Stage. The fibrotic state of the stroma is apy)areiit. The glands are small 
and compressed, and many have lost their ejnthelium. Tlir inset repre- 
sents the outlines of the tissues on the microscopic slide'. It shows a small 
polypus (/>), but the other fragments demonstrate the atro|)hic condition of 
the mucous membrane. 

glands liecome smaller, and they are more widely separated from one another 
by the infiltrated stroma. This stage is met with in ascending gonorrhoea 
and in sepsis following abortion. In the second or chronic stage the endo- 
metrium is thinner than normal {see Fig. 206). The stroma is denser owing 
to the presence of fibroblasts and fully-formed connective tissue. The 
glands are small and scanty ; many have lost their epithelium and appear 
as small cysts devoid of a lining. In both the subacute and chronic forms, 
but especially in the latter, plasma-cells are to be found in abundance. It 

23— -2 
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may therefore be taken for granted that this is a true endometritis, and 
always produced by infection. It may be accompanied by chronic metritis 
{see p. 373). 

Difficulties in diagnosis may arise in consequence of the resemblance 
between the large stroma-cells seen in this form of endometritis and the cells 
of a decidual membrane, or those of a sarcoma. As the differential diagnosis 
is important, the diagnostic points may be contrasted thus : 


Interstitial Endometritis 

(1) In the acute and subacute stages 

enlarged stroma-cells are 
grouped in patches, not uni- 
formly distributed. 

(2) The stroma-cells are never so 

large as the decidual cells. 

(3) The stroma-cells vary in shape 

and si;ie. 

(4) The stroma-cells are separated 

by a loose reticular inter- 
cellular substance. 


Decidua 

(1) The decidua com, pacta is formed 

from the whole of the super- 
ficial layer of the endometrium, 
and is therefore uniform and 
general. 

(2) The decidual cells are much 

larger than the stroma-cells in 
endometritis, and are very rich 
in protoplasm. 

(3) The decidual cell is remarkably 

uniform in shape and size. 

(4) Decidual cells lie close together, 

hence the term ‘ compacta.’ 


In the more advanced and chronic stages the young fibrous-tissue cells 
have to be distinguished from fibro-sarcoma. 


Inter slit lal Endom etritis 

(1) In young fibrous tissue the cells 

vary slightly in size and shape. 

(2) The nuclei are quite simple. 


Fibr O' sarcoma 

(1) In fibro-sarcoma there is much 

greater variability in size and 
shape of cells, and in their 
staining capacity. 

(2) The nuclei show mitotic figures. 


(h) Hyperplastic Form. Two sub-varieties may be distinguished : 
(1) diffuse-fungous; (2) polypoidal-cystic. 

(1) Disuse-fungous Form, In this form of endometritis the mucous 
membrane is uniformly thickened and tends to the formation of polypoidal 
masses. Histologically it combines hypertrophy of gland-tissue with hyper- 
plasia of the stroma {see Fig. 207). The glands arc as large as those seen in 
the premenstrual stage, whilst the stroma is as dense as it is in chronic 
interstitial endometritis. It is probably a true inflammatory condition, and 
the following features lend support to this view. 

In the fibrotic stroma are seen thick-walled blood-vessels which are 
totally unlike the capillary vessels seen in the normal endometrium at its 
fullest premenstrual development (compare Fig. 207 with Fig. 66, p. 80). 
The connective-tissue cells are in every stage of maturity from young fibro- 
blasts {large stroma cells) to fully developed strands of fibrous tissue. Many 
of the columnar cells lining the glands are seen to contain goblets of mucus, 
which is another distinction— as in the normal mucous membrane of the 
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Fig. 207. Showing Diffuse Fungous Endometritis. The glands are as 
large and as complicated as those seen in the premenstrual stage of the healthy 
endometrium, but the stroma is very dense owing to the presence of young 
fibrous tissue. The important feature is the presence of thick- walled blood- 
vessels. Under a high power goblet-cells were seen in the epithelium. The 
inset shows outline of tissue on slide. 

of fungous endometritis in which the endometrium has become more polypoid 
and the cystic condition of the glands more marked {see Fig. 209). The 
condition is comparable to the synovial fringes formed in chronic synovitis 
of the knee-joint {see Fig. 208). The polypoidal masses are covered by 
surface-epithelium, except upon their attached side. During curettage a 
polypoid portion of endometrium may easily be missed by the curette, and 
it this happens the symptomatic menorrhagia is apt to persist, a fact which 


cavum uteri there are no goblet-cells, except occasionally during the few days 
which make up the premenstrual phase {see p. 15). Finally, plasma-cells are 
often found in abundance. There is a tendency to the formation of dis- 
tension-cysts due to the occlusion of the stomata of the glands on the surface 
of the endometrium. Indeed, this form merges into the variety next to be 
described. 

(2) Polypoidul-cystic Form,. This variety is probably an advanced stage 
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renders this form of endometritis more difficult to treat than the other forms 
above mentioned. 

In both diffuse-fungous endometritis and polypoidal-cystic endometritis 
the deepest lying tubules can be seen to dip down into the muscle-tissue for 
a considerable distance, and in uteri which have been removed it is found 
that the muscle-walls are hypertrophied (Fig. 208). 

There can be little doubt that both conditions are the result of a chronic 
infective process, as in the case of the atrophic form ; indeed, it is more than 
likely that fungous and cystic endometritis are later results of an inflammatory 
process which, starting in the premenstrual phase, has prevented the normal 
involution of the glands from taking place, so that a hyperplasia and hyper- 



Fig. 208. Illttstrating the Polypoidal-Cystic Form of Chronic Cor- 
poreal Endometritis. These extreme changes in the endometrium are 
the result of hyperplasia, both of glands and stroma, produced by chronic 
inflammation. 

trophy of glands, which was originally physiological and transitory, has 
become pathological and permanent, because the inflamed stroma has 
arrested the involution which is normal to the post-menstrual period. 

ALLIED CONDITIONS 

There are a number of conditions which in the past have been wrongly 
regarded as varieties of ‘ chronic endometritis ’ ; none of them, however, 
fulfil the conditions laid down above as characteristic of a chronic inflamma- 
tion. One of them, viz. 'glandular endometritis,^ is the condition of the 
endometrium normal in the premenstrual phase ; another, ‘ atrophic endo- 
metritis,^ is a normal post-climacteric change, which coincides with the 
general decline of activity in the sexual organs ; a third, simple adenoma, is 
more properly regarded as a new growth ; whilst a fourth, ‘ exfoliative endo- 
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metritis,^ is a menstrual disorder which has never been proved to be inflam- 
matory. The first two of these conditions, although not instances of endo- 
metritis at all, must be briefly referred to here in order fully to explain the 
present view of the subject, the third being dealt with as a new growth of the 
uterus (see p. 447), and the fourth as a disorder of menstruation (see p. 165). 

‘ Glandular Endometritis.’ Huge in 1879, and Gebhard in 1899, described 
under this name a condition of the endometrium frequently observed in 
minor gynajcological affections. The condition was pronounced by them 



Fig, 209. Polypoidal-cystic Endometritis. X 65. Note the deriHity of 
the stroma and the large size of the dilated glands. The inset is a drawing 
of the scrapings as seen on the microscopic slide by the naked eye. 

to be inflammatory ; the microscopic appearances were definite and readily 
recognizable ; they were seen with extraordinary frequency under conditions 
which called for the operation of curetting. The conclusions of Ruge and 
Gebhard received general acceptance, and thus the belief arose that ‘ glandular 
endometritis ’ was one of the commonest pathological conditions known to 
the gynaecologist. 

It is to Hitschmann and Adler that the credit must be given of first 
pointing out the error which had been made by Ruge and by Gebhard. 
Their work, published in 1907, upon the cyclical changes in the endometrium 
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in connection with inenstmation, has been ch'scribed in another place (p. 80), 
and it suffices here to point out that the clian^es su j)})Oscd to be characteristic 
of ‘ glandular endometritis ’ are in reality identical with the changes regularly 
and normally observed in the premenstrual phase. Owing to the special 
character of the functional changes which tlu' endometrium undergoes, 
glandular changes alone cannot be accepted as evidence of inflammation. 
Y(‘t a|)art from the glands there is no evidenc(‘ wha,t(‘ver of any inflammatory 


Fin. 210. Showing the so-called Glandclar I^nj)ometritis. This is the 
normal appearance of the endometrium in the premenstrual state. Note the 
crenated appearance of the tubules, the ingrowing fern-like tufts and the 
dilated condition of the glands. Contrast also the delicacy of the stroma with 
the density of that seen in the hyperplastic form of interstitial endometritis 
(fungous endometritis), Figure 207. 

changes in the condition we are considering. It follows that what has been 
called ‘ glandular endometritis ’ is not a pathological condition at all. 

In order to demonstrate the identity of the premenstrual changes with 
so-called glandular endometritis Figures 210 and 211 are here given ; they 
represent sections which were made from curettings several years ago, and 
were then regarded as typical of ‘ glandular endometritis ’ (compare with 
Figs. 66 and 70, pp. 80 and 82). 

^ Atrophic Endometritis ’ {Post-clifnacteric Atrophy). Concurrently with 
the shrinkage of the uterus at and after the climacteric, the endometrium 
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becomes at/rophic and thin ; the glands cliange tlieir direction in relation to 
the surface-epithelium ; originally running at right angles to it they now 
take an oblique course (Fig. 212) ; they are reduced in size, their orifices 
become occluded, and they may form small cystic follicles (Fig. 213). The 
stroma becomes fibrotic, and presents mnch the same appearances as those 
seen in the atrophic stage of interstitial endometritis. This is a normal 
involution-change which occurs after the cessation of the ovarian function. 



Fia. 211. From the same Slide as Figure 21 e. The corkscrew-like appear- 
ance of the glands is shown, and also the branching. The compact superficial 
stratum is in process of formation, but no patches of dcc-idua-likc cells have 
formed as yet. Compare Figure 70, page 82, which is an advanced stage of the 
condition shown in this figure, the formation of the cavernous layer being 
also more advanced. 

There is nothing pathological in the alteration of structure which the endo- 
metrium undergoes as described above. Therefore, like the glandular 
variety, this so-called ‘ endometritis atrophicans ’ must be excluded from 
the class of true chronic endometritis. It is quite common, however, for 
infection to be grafted on to this condition, and when it occurs true senile 
endometritis results. The latter has already been described in the section 
dealing with Infections (p. 223). 

Occasionally in this post-climacteric atrophy the surface-epithelium, and 
that lining the glands, undergoes metaplasia and becomes squamous ; to this 
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senile change the term leucoplakia uteri has been given, and it helps to 
account for the occasional occurrence of squamous-celled cancer in the 
body of the uterus. 

Simple Adenoma of the Endometrium. This condition will be described 
under Benign Epithelial New Growths of the Uterus {nee }). 447). 

Menstrual Exfoliation ((‘xfoliative endometritis) has already been 
described under Disordc'rs of Menstruation {see p. 165). 


Fig. 212. Showing the Changes which occur in the Endometrium 
IN Old Age. X 05. The surface-epithelium is desquamating, the glands are 
running obliquely to the surface, and their epithelium is degenerated. The 
stroma is vary fibrotic, and the entire endometrium is thin. 

CERVICAL ENDOMETRITIS : EROSION : NABOTH’S FOLLICLES 

It has already been shown that the cervical endometrium differs essen- 
tially in its anatomical features from the endometrium of the body of the 
uterus. Pathologically, and clinically also, the cervical part of the endo- 
metrium deserves special consideration. In spite of the continuity of the 
surface-epithelium at the internal os, the spread of inflammation to the 
cavity of the uterus from the cervix is by no means invariable, and even 
when both body and cervix are involved, the efiects may be much more 
marked in the latter than in the former. 

Maaroscopicallyj cervical endometritis is evidenced by redness and swell- 
ing of the mucous membrane around a patulous external os, together with 
an abundance of muco-purulent secretion from the cervical canal. One or 
more small mucous polypi are not infrequently seen attached near the 
margin of the inflamed os, or projecting from the cervical canal. 
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Histologically, there is a round-celled infiltration beneath the columnar 
epithelium lining the cervical canal and also around the glands which lie deep 
in the cervical tissue (Fig. 214). At first the epithelium proliferates, the cells 
are filled with mucus and are rapidly shed. The glands swell up, become 
cystic, and are filled with their own secretion, in which aggregations of 
leucocytes are often seen. Proliferation followed by desquamation of the 
gland-epithelium occurs, leaving cystic spaces devoid of epithelium (see 
Fig. 15, p. 19). Ultimately the squamous epithelium adjacent to the 



Fig. 213 . Showing the Endometrium of a Patient in whom the Meno- 
pause OCCURRED at THE EARLY Aqe OF Thirty-six. Note the fibrotic 
stroma, tiie loss of epithelium in the glands and their cystic condition. The 
inset shows the naked-eye view of a section taken transversely through the 
cavity of the uterus, surrounded by a zone of uterine muscle ; the cavum 
uteri being the small oval space. 

external os is thrown off by a desquamative process, and a true ulcer, 
followed by ‘ erosion,’ is formed in this situation. During the process of 
repair, the degenerated cervical glands become invaded by fibroblasts and 
disappear. The surface-epithelium, both in the canal and on the vaginal 
aspect, is renewed by the development of new cells, but the stroma remains 
chronically thickened by the addition of fibrous tissue, whilst the original 
tissue shows hyaline degeneration and marked thickening of the walls of the 
blood-vessels. 
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Erosion or Catarrhal Patch. Most intimately associated with inflamma- 
tion of the cervical endometrium is the common lesion known clinically as 
Erosion, but to which Barbour has given the name of Catarrhal patch. The 
correct pathological name for the condition is pseudo-adenomu, glandular 
proliferation and epithelial displacement being combined with, and being 
indeed due to, an inflammatory process. A benign adenoma (a definite 
neoplasm) also occurs in the cervix and must be carefully distinguished from 
pseudo-adenoma due to inflammation (see p. 447). 

Pathological Anatomy. In order to understand erosions the student must 



Fig. 214. Section through the Vaginal Portion of the Cervix from 
A Case of Cervical Endometritis, x 105. There is an extensive round- 
celled infiltration of the tissues. This has spread from the cervical canal to the 
deep aspect of the intact squamous epithelium. At a later stage the squamous 
epithelium is thrown off, and true idceration, followed by erosion, around 
the external os is thus produced. 

be familiar with the appearances and structure of the normal cervix already 
described on pages 16-18. 

In the foetus the true mucous membrane extends beyond the external os, 
so that the lining of the cervical canal, in early life, spreads itself out for a 
variable distance upon the free vaginal surface of the cervix. When this 
foetal condition persists it gives rise to what is known as a congenital erosion. 
This explains how it is that we find sometimes erosions on the cervix in the 
cases of young virgins, and in the absence of inflammation. Congenital 
erosions are, however, uncommon, and with this exception we are convinced 
that erosions are caused by inflammation. 
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Micro8co])ically, it is quite impossible to distinguish any difference 
between an ectropion produced by laceration of the cervix (see Figs. 317 
318, p. 505) and a cervical erosion, since the latter presents the same 
characteristics as everted and inflamed cervical endometrium. 



Fig, 215. Longitudinai. Sik tion o:- the !V»ktio Vaginalis, showing the Micro- 
scopical Characters of an Erosion. From J5 to A the sqiiamniiH epithelium has been 
replaced by an erosion continuous with the cervical endometrium, which it resembles 
in structure. At C E F are seen the folds of cervical endometrium known as the arbor 
vitae. At D the endometrium has become polypoidal. 
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The naked-eye features of an ‘ erosion ’ present considerable variations ; 
it has been customary to group these under three headings which are regarded 
as clinically descriptive of them. The terms in use for this purpose — simple, 
papillary, follicular ‘ erosions ’ — may conveniently be retained so long as the 
student bears in mind that they only represent progressive grades in one and 
the same pathological process. Plate XV shows the naked-eye appearances 
of each variety. Figure 21 6, A, demonstrates the histology of a simple erosion, 
which is thus seen to be an inflammatory area covered by a single layer of 
epithelium. Figure 217 shows one form of papillary erosion. Figure 218, G, 
shows another pathological variety of the papillary form, whilst Figures 215 
and 219 show the follicular type. It will be seen that the papillary and the 
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Fkj. 2i(). Htiowing the Inflammatory Ortc.in of an Acquired Erosion. 

An inflammatory exudation has spread from the cervical canal outwards 
underneath th(‘ vaginal surface of the cervix. 

follicular types only vary in the size of the glands which open on the surface. 
In the latter the glands are larger and more distended, so that cysts oi 
' follicles ' may appear on the surface as naked-eye objects {see PI. XVII (C) ), 
The microscopic characters of an erosion are those of the cervical endo- 
metrium plus the signs of inflammation. / The result is a proliferative pseudo- 
adenomatous condition consisting of a surface-layer of columnar epithelium 
through which open the mouths of branching glands which lie immediately 
beneath (see Figs. 217, G, and 218, G). Under the columnar epithelium 
and surrounding the glands them are always aggregations of inflammatory 
round cells, and we have repeatedly found an abundance of plasma-cells in 
the sub-epithelial exudation. In places, the inflammatory exudation comes 



PLATE XVII 



Erosion of Cervix, Nake(i-t‘\ e apiw ariinces of A-™SiiTi2>le. B~Pai>iIlary 
Erosion . C — F ollicnlar. 


To fact page 366. 
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to tb e surface, and is not covered by epitbeUum, either squamous, or columnar 
Such areas, therefore, are examples of true ulceration {see Pig. 217). They 
will be covered by the proliferating columnar epithelium at a later stage 
{see Fig. 216). 

We have come to regard an acquired erosion, therefore, as the result of 
nature’s attempt to heal an ulcer by covering it with epithelium. The 
columnar character of the latter is due to the fact that, for the most part, 
it is derived from the epithelium lining the canal, an acquired erosion being 
analogous, so far as the behaviour of the epithelium is concerned, to a 
congenital erosion, where the epithelium of the canal does not end abruptly 
at the internal os, but trespasses on the surface of the vaginal cervix. 

We have, however, repeatedly found that the basal layer of the squamous 
epithelium is capable of producing columnar cells, and these, by dipping 
down into the non-glandular fibro-muscular layers, produce branching 
glandular crypts. In our opinion, therefore, the glands seen in an erosion 
may be derived from two sources, (1) from proliferation of the true cervical 



Fio. 217. Showing a Papillary Erosion. X 80. The superficial layers 
of squamous epithelium ha Ye been shed. The basal layer remains and 
is seen covering the papilhe. At G is seen a glandular depression (filled 
with secretion), which has been formed from tlu' basal layer of the 
surface-epithelium. The clinical appearances were those of an erosion of 

papillary type. 

endometrium, (2) from proliferation and metaplasia of the basal cells of the 
squamous epithelium which covers the vaginal yxvrtion of the cervix {see 
Figs. 218, 219 and 220). When such secondary gland-forma tion occurs, the 
glands may open on the surface producing th(‘ papillary form of erosion (see 
Fig. 217) ; others may present as closed follicles, which become disteiided 
by their own secretion to form cysts, producing what is known as follieidar 
erosion {see PI. XVII and Figures 210 and 218, H). 

When an inflammatory exudate is covered by a simple layer of columnar 
epithelium the condition as stated above is spoken of as a si re pie erosion 
{see Fig. 216). 

All these types may, however, be produced, not by ulceration and healing, 
but by a proliferative adenomatous invasion {congenital) of the surface of the 
portio vaginalis by the endometrium lining the canal. 

Thus an acquired erosion is a true inflammatory lesion, while the congenital 
type is due to adenomatous invasion. In acquired erosion the inflammatory 
process has excited epithelial proliferation, with the object of covering over 
an ulcer. The process is sometimes discovered when only partially com- 
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plete ; portions of the surface of the ulcer are tluui apparent, uncovered as 
yet by epithelium (see Fig. 216). 

Unfortunately for nature’s process, when once epithelial invasion has 
been started (even when, as here, it is quite benign) it is not easily checked, 


Fig. 218- Showing a Foi.ijcj lah Kiiosion on the Portio Vaginalis. 
At A the squamous epithelium has tan^ome thiune<l out, and only the basal 
layer is left. The basal layt'r is continued along the remaining surface and 
sends down gland-like tubules into the stroma at points marked G. The 
deeper part? of the tubules are seen as epithelial lined spaces (H) (follicular 
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and instead of normal healing it results in epithelial overgrowth. This is 
what happens in an erosion, so that instead of a healed ulcer, we find a pro- 
liferative adenomatous process as the result, to which the term pseudo- 
adenoma of the cervix might logically be applied. 

Naboth's Follicles. This is the name given to cystic cervical glands, when 
they are large enough to be clinically recognized. They push forwards the 
squamous epithelium, and project as tense, shining, bluish-looking, rounded 
bodies on the vaginal surface of the cervix. They are frequent enough, 
apart from any known lesion, to cause anatomists to figure them as a usual 
characteristic of the normal cervix (see Fig. 15, p. 19). These cysts may 
attain the size of a pea ; more rarely they have been found as large as a grape. 
When punctured, very thick tenacious mucus escapes. After such a cyst 
has opened on the surface, if the lining is not destroyed, it may proliferate. 



Fig. 219. Showing a Section of the 1'ortio Vaginalis which is covered 
ONLY BY the Basal Layer OF Sqitamous Epithelium. X 105. Beneath this 
there is a gland (G), the columnar epithelium of which is pushing aside the basal 
layer of the squamous epithelium from which it may have arisen. (A) shows 
the tubules of an adenomatous growth referred to on page 450. The surface 
on the right shows squamous epithelium. 

and trespass upon the squamous-celled surface and set up an erosion in this 
way. It thus happens that the cavity of a previous Naboth’s follicle may be 
seen to open on to an erosion. In gonorrhoea, the contents of a Naboth’s 
follicle may become infected, and on puncture muco-pus will then escape. 

Naboth’s follicles may sometimes appear beneath the surface of a healed 
erosion. This means that whilst the surface has become normal, some of 
the deep follicles have not been destroyed, but have become enlarged by 
distension until they show through the new superficial epithelium ; in other 
words, healing has not occurred in the depths. 

CLINICAL FEATUKES OF CHRONIC ENDOMETRITIS 

In considering the clinical features it is unnecessary to distinguish 
between endometritis of the body and of the cervix ; the two conditions 
almost invariably occur together, although in some instances the chief 
changes are corporeal, in others cervical. The different conditions of the 
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endometrium described in the preceding pag('s are not distinguishable 
clinically from one another ; the same group of symptoms may be |)resent 
in all. Accordingly, the clinical features of chronic endometritis must be 
considered generally, without reference to individual varieties. 

These conditions are met with in all classes of life, and in all jdiases of 
sexual activity. Frequent among married women, both sterile and ])arous, 
they are also by no means uncommon in virgins. In the former, the possi- 
bility of an infective cause must always be considered ; but in many such 
cases no clinical evidence of a precc*ding infection can be discovered. Occa- 



220. Cervical Erosion (SuvirLi-: Form), t^rtical section 
t))roii< 2 ;}i a patcli sliowin^; (Fi) basal laytT of snrfacc-cpil licliuin 
from which glaiulular clcpressioris (C) have been formed. 

sionally occurring soon after puberty, thc^y may be met with at any subse- 
quent age, up to the time when post-climacteric atrophy sets in. They do 
not occur liefore ])uberty or after the m('no|)ause. 

Chronic (‘ndometritis is to be regarded as a minor ailment, and the 
symptoms to which it gives rise are seldom clinically severe. Four symptoms 
ar(‘ so cotrimoTdy met witli in these cases that tiuur ])resenee in association 
witli one anotluu' suggests at onc(.‘ the nature of tiu' ailnaut ; they are 
Umeorrhopa, menorrhagia, dysmenorrhwa, and pelvic pain. Undoubtedly this 
syndrome may be met with in other conditions such as fibroid tumours^ but 
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chronic endometritis is of commoner occurrence than fibroids, and should be 
thought of first. 

The leu^rhooa, which is invariably present, is due to glandular hyper- 
trophy resulting in increased secretion, and the chief source of the discharge 
is usually the cervix, where more or less extensive erosions are nearly always 
to be found. The discharge is whitish or yellowish-white in colour, and 
usually non-irritating ; often it contains portions of the viscid, ropy material 
which is characteristic of the secretion of the cervical endometrium. 

Menorrhagia, though equally regular in occurrence, is more variable in 
degree. As a rule the menstrual loss is of moderate severity, distinctly 
more than is habitual to the patient, but not sufficient to cause marked 
anaemia and exhaustion. The duration of the period is nearly always 
definitely prolonged. In rare instances, however, profuse haunorrhage 
occurs which confines the patient to bed, and may evem be alarming. The 
increased menstrual loss is due partly to the increase in thickness of the 
uterine mucosa, partly to the increased vascularity which attends all new 
formation of tissue. 

Dysmenorrhoea is quite as frequently met with as the two preceding 
symptoms. In nulliparous subjects it is even more frequent, but in parous 
women it is definitely less common than either leiicorrhoea or menorrhagia 
(Donald and F. Shaw). It is seldom really severe, although occasionally acute 
cases of dysmenorrhoea are found to be associated with chronic endometritis. 
The pain can only be referred to the abnormal condition of th(‘ endometrium, 
the abnormally thick and bulky mucosa to some extent interfering with the 
expulsive power of the uterus, and thus exciting spasmodic contra(‘tions. 

Pelvic Pam. Many jiatients complain of dull ])ain, of a chronic t'haracter, 
during the menstrual interval. This symptom is, however, absent in some- 
thing like 6i)per cent, of cases (Donald and F. Shaw), Usually the pain when 
present is referred to the lower abdomen, more commonly to the left than to 
the right side ; sometimes backache is complained of. 

Apart from the characteristic syndrome, other symptoms are occasionally 
observed. Irregular bleeding in the menstrual interval may occur ; some- 
times this takes the form of an occasional show for a few hours or a day or 
t wo , sometimes a quick, sharp spurt of bleeding may occur lasting only a 
few hours ; in rare instances it may occur after coitus. If mucous polypi 
are found in the cervix (see p. 428), bleeding such as this is readily explained, 
but polypi are not always present in such instances. 

Neurasthenia and marked derangement of the general health, including 
dyspepsia, constipation, mental depression, etc., are not infrequently 
associated with chronic endometritis and its allied conditions, especially in 
cases of long standing. How far these symptoms can be directly referred 
bo the condition of the uterus is doubtful. Two things are clear, however, 
viz. that neurasthenic symptoms are liable to arise in all cases of long- 
standing ailments, and that when the sexual organs are at fault the liability 
to neurasthenia is especially great in both sexes. 

In parous women, chronic endometritis may coincide with a period of 
sterility, and after a successful curetting conception again occurs. And 
further, nulliparous women, subjects of this affection, may remain sterile 
until relieved by curetting. It is therefore probable that these abnormal 
conditions of the endometrium are unfavourable to conception. 

It must next be borne in mind that chronic endometritis is frequently 

24—2 
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complicated by other pelvic lesions. What has hitherto been said has 
reference only to uncomplicated cases. Three other associated conditions 
are frequently found, however, viz. backward displacement, prolapse, and a 
small fibroid tumour. The last-named condition may cause symptoms 
indistinguishable from those of chronic endometritis, and whenever the 
clinical features of an individual case are unusually severe, the presence of a 
fibroid tumour should be suspected. In such cases the growth may be 
interstitial in position, and of such small size that it is very difiicult to 
recognize it clinically. Well-grown fibroids of considerable size often give 
rise to symptoms very similar to the syndrome of chronic endometritis, 
but their presence is readily recognized, and errors of diagnosis should not 
occur. 

Backward displacement and prolapse are conditions the symptomato- 
logy of which will be considered later. 

It is therefore important for the student to bear in mind that pelvic 
lesions are often multiple, and that the detection of one, probably the most 
obvious, does not necessarily exhaust the diagnosis ; in the case of chronic 
endometritis, the commoner complications should be borne in mind and care 
taken not to overlook them. 

Physical Signs. The uterus in chronic endometritis is always the seat 
of slight symmetrical enlargement, and the cavity, as measured by the 
sound, is lengthened for | to f of an inch. The diagnosis, as far as the 
condition of the corporeal endometrium is concerned, therefore rests upon 
the association of these physical alterations with the symptoms which have 
just been described./ It has, however, been pointed out that the cervical 
endometrium is nearly always affected as well, and as this part of the uterus 
is accessible to visual examination as well as to touch, confirmatory evidence 
can usually be obtained from it. In cervical endometritis the three following 
changes may be found on examination per speculum : (a) Dilatation of the 
canal, especially of the external os, associated with eversion when well- 
marked parturient lacerations are present ; (6) the presence of ‘ erosion ’ 
(see PL XVII) either in the form of a ring round the os, or on one or other lip, 
or on both lips, but unequally ; (c) an excess of the characteristic clear, or 
turbid viscid cervical secretion. Only in active infective conditions does 
the secretion become actually purulent. In parous women the increased 
size of the canal is often very marked, and the index-finger may be passed 
up to the internal os. In a few cases one or more small mucous polypi will 
be seen protruding from the canal, or attached to the lips of the os ; they 
form part of the general overgrowth of the cervical mucosa (see Fig. 208, 
p. 358). 

When there is no erosion, the chief lesion is usually in the uterine body ; 
the secretion then found issuing through the external os is not the character- 
istic cervical mucous, but a thinner, pale yellowish fluid. 

Treatment. The majority of cases of chronic endometritis can be cured 
by curetting, although this operation may sometimes have to be repeated 
before a satisfactory result is obtained. Cases in which well-marked neuras- 
thenia, or other derangement of the general health is present, do not yield 
such favourable operative results ; these may either be treated throughout 
by medical means, or if curetting is performed this should be supplemented 
by appropriate medical treatment. Curetting will not cure neurasthenia, or 
chronic dyspepsia, and this should be clearly in the minds of both the doctor 
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and the patient. The details of the operation of curetting will be described 
in another section (see p. 721 ). If a well-marked erosion is present, curetting 
is not sufficient, for the glands of an erosion penetrate the cervical tissues too 
deeply to be removed by scraping. The eroded areas should therefore at the 
same time be removed by excision, as described on page 727. In American 
clinics diathermy is widely taking the place of excisions of cervical tissue in 
the treatment of chronic cervicitis. 

The benefit derived from curetting is not immediate. The first period 
may show little improvement. But gradually the conditions improve 
during the three to six months which follow the operation, until the maximum 
amount of benefit has been attained. 

It must not be concluded that an operation is to be enforced upon all 
women who are subjects of chronic endometritis. The condition is not in 
itself serious enough to justify such an attitude. When only the symptoms 
directly referable to the uterus are met with, and these are well marked, 
operation may be advised with confidence. When other symptoms of the 
neurasthenic type predominate the indication for operation is not so clear. 

Such cases may be more successfully treated by medical means. Many 
are the subjects of chronic toxaemia, usually of intestinal origin, sometimes 
of some other variety, such as oral sepsis, which is especially common in the 
‘ hospital class.’ In such cases the uterine condition is of minor importance 
and success cannot be attained by treating it alone. The medical treat- 
ment, therefore, embraces many matters quite outside the scope of this 
work. Direct treatment of the uterine condition by medical means is 
necessarily symptomatic. The amount and duration of the monthly loss 
may be checked by the use of drugs, in the manner explained in a previous 
section (p. 116). 

CHRONIC METRITIS AND ALLIED CONDITIONS 

Under this term are included for convenience three different pathological 
conditions, all of which are closely allied in their clinical features although 
divergent in etiology and structure, only one being a true inflammatory 
process. As will appear later, the name ‘ Chronic Metritis ’ is, from the 
standpoint of pathology, inexact, but it is convenient to retain it, partly 
because its use has become general, and partly for the reason that no exact 
pathological designation for the whole group is practicable. Another name 
which has been widely applied to the same group of conditions is uterine 
fibrosis ; the use of this name we propose to discontinue, for, as will be seen, 
it is even less appropriate than ‘chronic metritis.’ It will be most con- 
venient, in the case of chronic metritis, to consider the clinical features first, 
and the pathology afterwards. 

Clinical Features. These conditions are met with mainly, but not 
exclusively, among parous women. Two series of cases (totalling seventy- 
four) have been recorded by Fletcher Shaw, and one series of ninety-one by 
Briggs and Hendry, and in both these series approximately the same pro- 
portion of cases is found in which pregnancy occurred, viz. 85 to 86 per cent. 
The importance of pregnancy as a causal factor is clearly indicated by these 
figures. 

As regards age, about two-thirds of the cases occur between forty and 
fifty years. Below thirty years the condition is very rarely met with, but 
Briggs and Hendry have recorded a case at twenty-eight and Shaw one at 
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twenty-three. Cases of severe hsenaorrhage at puberty are occasionally met 
with which are clinically intractable, and may possibly form a separate 
group, but opportunities for histological examination of the uterus in these 
cases must be awaited before a decision can be arrived at. 

The characteristic clinical feature of all cases is severe ynenstrual bleeding 
without evidence of any new growth in the uterus, such as a fibroid tumour 
or cancer. Other symptoms of minor importance usually met with are pain 
and leucorrhoea. The symptoms are but slowly progressive, and the majority 
of cases do not come under observation until the symptoms have been in 
existence for several years. 

The severity of the hsemorrhage is very variable. Usually its duration 
much exceeds that of a normal period, and the menstrual interval in a 
severe case may be reduced to a week or less. Occasionally sharp attacks 
of profuse bleeding occur, for a few hours, in the course of a prolonged 
haemorrhage of moderate severity. The patient may be reduced to a condi- 
tion of profound anaemia by frequent recurrence of such haemorrhages. As 
a rule, however, the amount of bleeding is not alarming, although it greatly 
exceeds that of normal menstruation. Excessive pain during the period is 
uncommon. Usually the patient is exhausted by the prolonged period, and 
requires a week or more to recuperate. Occasionally, attacks of slight 
bleeding occur during the intervals. The usual remedies for uterine haemor- 
rhage, including hot douches, do not control the bleeding at all. 

In the menstrual intervals a certain amount of more or less constant 
dragging pain is complained of, which is probably due to the weight of the- 
enlarged uterus (vide infra). Unless" complications, such as chronic in- 
flammation of the tubes and ovaries, are present, pain is seldom severe. 

Physical Signs. In a simple case the only abnormal condition found 
on examination is a symmetrical enlargement of the uterus of moderate 
extent. In consistence the organ^is unusually hard, and often it is sensitive 
or even painful when handled. The sound, if passed, will show that the 
uterine cavity is elongated, but a measurement of more than inches is 
seldom found. No other abnormality is present in a simple case. 

Two complications are, however, of common occurrence, viz. backward 
displacement of the uterus, and tubo-ovarian inflammation. These condi- 
tions of themselves tend to cause the same symptoms, viz. menorrhagia, 
pain, and discharge, and consequently their presence merely increases the 
severity of the case. This is especially true of tubo-ovarian inflammation, 
and when this condition is present it must be regarded clinically as the 
predominant lesion, the treatment of which is of more immediate importance 
than the metritis. 

Certain diseases, such as chronic nephritis and general arterio-sclerosis, 
sometimes occur in connection with chrome metritis, and they may perhaps 
be shown in the future to have some causal connection with it. It is im- 
portant that such conditions when present should not be overlooked. 

Pathology. However much the histology may vary, there are certain 
gross changes which are fairly uniform. The uterus is symmetrically 
enlarged, the thickness of its walls being about twice the normal (i.e, 1 inch 
or more instead of | inch) (see Fig. 221). The cavity is enlarged, being 
often 1 or 2 inches longer than normal. The uterus as a whole feels 
abnormally hard and rigid. On section the walls appear more fibrous, i.e, 
paler, and the vessels stand out more prominently than normal (Fig. 222). 
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As a rule the endometrium is thin, although occasionally pieces of thickeru'd 
mucous membrane may be removed by the curette. Ass()(‘iat<‘(i l(*sions, 
such as salpingo-oophoritis, may be present. 

Classification. Fletcher Shaw has described three distinct pathological 
groups, all answering to the above general description and all yielding 
similar symptoms. We shall best fulfil our purpose by adopting this 
classification. The etiology of each group is different and the distinction is 
based on the histological findings, so that the classification is purely patho- 
logical. It comprises : (1) Chronic metritis, in the strict and limited sense of 
the term to be defined below ; (2) chronic sub-involution ; (3) hypertrophy. 

Fletcher Shaw noted with regard to the relative frequency of the above 
groups that in 95 per cent, of cases in which hysterectomy was performed for 



Fig. 221. Chronic Metritis, showing great Thickening of the Uterine 
Walls and thickened Vessels with Patent Mouths, 

chronic metritis the histological condition was sub-involution ; in 4 per cent. 
it was hypertrophy ; and in 1 per cent, it was true chronic metritis, i.e. a late 
result of acute interstitial inflammation. It must be recollected that these 
three groups may overlap ; e.g. a sub-involuted uterus may be also the seat 
of a chronic inflammation. 

It will be understood that whilst the term chronic metritis is retained for 
general application, speaking from the purely pathological standpoint, pure 
cases of chronic inflammation are but seldom met with, and that most cases 
described as chronic metritis are really examples of sub-involution. We have 
already expressed the view however that in spite of the absence of clinical 
or microscopic evidences of inflammation, sub-involution itself is usually 
due to a mild form of sepsis (see p. 221), 

(1) True Chronic Metritis. The state of the muscle-wall of the uterus in 
cases of acute sepsis has already been described in the section dealing with 
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uterine sepsis {see p. 211). It is fair to assume that in acute gonorrhoeal 
infection the same inflammatory exudations occur as in puerperal sepsis, but 
most probably they are not so intense. In the later stages these have 
disappeared, having given place to fibrous-tissue formal ion. The fibrous 
tissue is most marked in the outer third of the rnuscle-wall, but it extends 
throughout the entire musculature, so that the muscle-bundles, suffering 
from pressure of the excess of fibrous tissue, become diminished in size and 
more widely separated than normal {see PI. XVIII). The elastic tissue is 
not affected, either as regards amount or distribution. 

The only histological change in the myometrium in pure chronic metritis 
is, therefore, an increased amount of fibrous tissue situated mainly in the 
outer third of the muscle-wall ; the associated endometrial changes are those 
described under Chronic Interstitial Endometritis {see p. 3137). 

(2) Chronic Snb-invohdion. Before describing the changes in the uterus 



Fig. 222. Chronic Metritis associated with Chronic Salpingo-oophor- 
iTis AND AN Intra-uterine Mucous Polypus. Note the tliickeiiing of the 

arterial walls. 


which are produced by sub -involution, we shall mention those by which 
normal involution is characterized, as described by Goodall. 

During normal invohdion there is a rapid diminution in the amount of 
muscle-tissue, which is probably brought about by atrophy, fatty degenera- 
tion, and perhaps peptonization and liquefaction of the muscle-fibres, the 
waste products thus rendered soluble being carried off by the lymph-stream. 
Clianges also ocicur in the vessel-walls, the effect of which is to reduce the 
size of the lumina of the vessels ; this is best seen in those of the retro- 
placental site. Many of the vessels become completely occluded by throm- 
bosis ; in some the blood-clot is seen to have become canalized, leavinga still 
patent but notably diminished lumen. 

In the arteries, the fibrous tissue in both tunica media and tunica adven- 
titia swells and undergoes hyaline change, while the elastica interna also 
becomes swollen and thickened. The staining reactions of this degenerated 
elastic tissue are profoundly altered, becoming, in the case of young tissues, 



PLATE XVIIl 



The Uterine Wall in Tkue (’iiitoNK' Metritis. Note the large amount of 
fibrous tissue stained red in the wall of tlu^ uterus. The elastic tissue is con- 
fined almost entirely to the elastiea interna of the vessels. 

Stain : Wcigcrt and Van Gieson. ( Fletcher Shaw.) 


To pK'j' pftu*' 




PLATE XIX 



8H()VVIN(! IKnV AITKK pA Hi t ' IMTION THE NORMAL PROCESS OF INVOLUTION 
AFFECTS TJFE Ahtekies IN THE ri’EKiNE Wall (Goodall). Scc^tion of il lar^o 
vess<‘l ctuit aiuinii a new stnalU'r one. 'rin* (‘lastiea interna {AJC.l.) of the 
oripinal vi'ssd lias niuh'r^oiK' colloid change in nil its course, (‘X(;cpt at one 
spot (A\/.), wlitvre it retains its black stain and w Iktc the muscuiaris of the old 
tunica media remains, thonuh interspersc'd with elastic tissue, (//.) denotes 
tlie inter arterial s})aee till(‘d w ith hyaline sidtstane<‘. (A. P.) = the new' 
vessel within tlu' old omc In the npp(‘r left (‘orner is shown a large eorriigated 
degenerated elastiea intxTiia of a vess('l ent more or ](‘ss [tarallt^l with its Jong 
axis. It contains in its central part a minimmn of red hyalim^ tisstuc In t he 
right lower corner is si'cn a partially atropliie old \ essel of small calibre with a 
still smaller n(‘w \(‘ss(‘i in its lunnm. \ relatively larg<* intxTarterial spacefilled 
with r(‘d hyaline tissue is |)resent. 

After Goodall. 


To face page 377, 



PLATE XX 



A.— -Vessels in a norM/VL l^AJtous Lteri^s, AJj llx^.so vessels are new- 
formed, the remains of the old vessel-walls liavinjj; Ikicji completely absorbed, 
except in the left bottom corner of the tigur<‘. Here two vessels retain some 
elastic tissue' si aiiied black outside their wall. This elastic tissue is the remains 
of the elastica inlcma of the old vessel withiu which the two new ones 

W'(Te formed. 

Staiti : Wcig(*rt and Van Gieson. (Fletcher Shaw.) 



B.“— Vessels in a sceclmen of ( 'ukonk^ Mktiutts i>fe to Sifrin volution. 
These new-formed vessels, eai h w ith a narrow (‘lastiea interna, are surrounded 
by masses of black tissue, whi(;h are the degenerated remains of the elastica 
interna of the old vessels. 

iStain : Weigert and \’an (heson. (Fletcher Shaw.) 

To face page 377. 



PLATE XXI 



Vessels m a specimen of ('iiuonk' Metiiitjs uuk to Hypertrophy. These 
vessels arc indistinguishable from tliose found in a virgin uterus (vide infra). 

Stain ; Weigert and Van Gieson. (Fletcher Shaw.) 



Arteries in a Virgin Uterus. The elastic tissue is most abundant in the 
internal elastic lamina of the arteries. 

ytain ; Weigert and \ an (lieson. (Fletcher Shaw.) 


To face page 377. 
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brick-red, and finally, in late stages, yellow (PI. XIX, A.E.I.), with Weigert’s 
stain, which colours healthy elastic tissue black. 

^The hyaline tissue of the media next invades the elastica interna, and 
Wters the lumen of the thrombosed vessel. The hyaline material which has 
entered the lumen becomes invested with endothelial cells which form the 
lining of a new vessel within the old one (PI. XIX, N.V.). This takes place 
within the old vessel, so that we have a new small artery, surrounded by the 
remains of the elastica interna and tunica media of the old one (PI. XIX, 
A.E.I. and N.V.). The old vessel-wall in complete involution would totally 
disappear, but involution is seldom complete, so that traces of some of the 
old vessels usually remain to stamp a normal parous uterus (PL XX, A). 

In sub-involution the most noticeable feature is the persistence of a large 
amount of tissue which belonged to the old vessels. We thus find new 
vessels surrounded by masses of degenerated elastic tissue derived from the 
swollen elastica interna of the old vessels. This residual tissue now regains its 
normal staining properties, and appears black instead of brick-red, when 
stained by Weigert’s Method (PL XX, B). Sometimes this elastic tissue 
is interspersed with muscle-tissue representing remains of the old media (see 
PL XX, A). 

In the veins there is no definite elastica interna, but the walls contain a 
good deal of elastic tissue intermixed with fibrous tissue. During involution 
the fibrous tissue swells and becomes hyaline ; this reduces the lumen of the 
vein. This hyaline tissue normally becomes converted into muscle, but 
when involution is impaired (sub-involution) it is converted into elastic tissue 
instead of muscle. 

During involution the fibrous and elastic tissues of the uterine musculature 
undergo the same change as in the vessel-walls, i,e, they swell and become 
hyaline, afterwards becoming partly absorbed. In sub-involution absorption 
of the excess is arrested, and this excess is replaced by fibrous and elastic tissue, 
so that more of the latter remains than is seen in a normal nulliparous uterus. 

It will thus be seen that an excess of elastic and fibrous tissues forms the 
predominant feature of a sub-involuted vierus, \ The cause of this imperfect 
involution is usually, if not always, sepsis of a moderate degree (see p. 211). 
-The infection may be so slight as to give no other sign of morbidity save the 
sub-involution. On the other hand, the sepsis may give rise to peri-uterine 
infection. Contributory causes are age, multipanty, and general acute and 
chronic diseases, which cannot be discussed in this connection. 

(3) Hypertrophy. According to Fletcher Shaw 4 per cent, of the cases of 
chronic metritis must be classed as chronic, non-inflammatory hypertrophy 
and hyperplasia. The type of patient in which this is to be found is a nulli- 
para, at or near the menopause, suffering from a chain of symptoms of 
which haemorrhage is the most marked. The only physical sign is a sym- 
metrically enlarged firm uterus. All signs of inflammation are absent. 

The pathology of such a uterus is very different from the preceding 
varieties. The most marked feature is the great thickening of the endo- 
metrium. To this is added an increased thickness of the muscular walls. 
Muscle and fibrous tissue maintain their normal relative proportions (see 
p. 18), only there is a proportional increase of each of these constituents. 
The amoimt of elastic tissue and its distribution is similar to that of a normal 
virgin uterus (cf. PL XXI, A and B). In fact, all the component tisanes 
maintain their virginal proportion (see PL II, p. 18), the changes being 
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purely quantitative, not qualitative. Histologically, no distinction can be 
made between th(‘ hypertrophic and the normal uterus. 

Tin* explanation of the enlargement is that there is a })riniary adeno- 
matous hyperplasia of the endometrium {see Fig. 271, p. 447), which causes 
excessive haemorrhage. The increased thickness of the muscular wall is 
regarded as due to a work-hypertrophy produced in the endeavour to expel 
the swollen endometrium, which is treated as a foreign body. 

8ome observers, including Beckwith Whitohouse, have advanced the 
view that some cases of chronic metritis are due to syphilis, but it has never 
been proved that syphilis alone can produce any of the changes which have 
been described as characteristic of the three mam varieties. 

Mechanism o! the Bleeding. There are probably two mam factors 
which determine the character and the severity of the bleeding, in cases of 
chronic metritis. The first is the associated thickening of the endometrium, 
which IS present in a certain proportion of cases ; the second is the 
obstacle to efficient retraction of the uterine muscle, which results from the 
presence of a relative excess of elastic tissue or, in some cases, of fibrous 
tissue. This second factor is obviously not present in cases of simple hyper- 
trophy. The importance of uterine contraction in arresting menstrual 
bleeding has been already explained {see p. 85) and need not be further 
alluded to. A subsidiary factor, which must not be overlooked, is the fre- 
quent association of inflammatory lesions of the adnexa, the effect of which 
is to favour pelvic congestion during menstruation. 

Treatment. Experimce has conclusively shown that medicinal treat- 
ment of chrome rnelnhs is useless. Drugs which control uterine haemorrliage 
111 other conditions are of no benefit, and the same must be said of balneo- 
therapeutics, douching, and intra-uterine applications. Even the resulting 
anaemia cannot lie successfully treated while the periodic; losses of blood 
continue to recur. 

(Aircdting is sometimes of temporary bcmelit, but is never permanently 
curative. Prom what has been said of the mechanism of bleeding in these 
cases, it will be (dear that removal of the thickened endometrium will not, 
except in the rare hypertrophic form, restore normal conditions m the uteius, 
although it removes one of the factors which produce haemorrhage. In some 
instances curetting is not even of temporary benefit, and this is especially 
true of cases in which the endometrium removed by the curette is not 
obviously thickened. Owing to the difficulty of making the clinical diagnosis 
between chronic endometritis and chronic metritis when the case hrst comes 
under observation, curetting is, as a rule, first performed, and the non- 
success of this operation is an important diagnostic aid. The inefficiency 
of curetting is a clinical point which is firmly established by general 
experience. 

The only other operative measure available is removal of the uterus, the 
ovaries being both conserved if healthy. This, of course, definitely arrests 
the bleeding and is accordingly a certain cure. To remove an important 
organ which shows so few pathological changes as does the uterus in chronic 
metritis, undoubtedly appears a disproportionately severe surgical procedure. 
The amount of suffering, ill-health, and physical disability caused by this 
condition is, however, very great, and in this must be sought the real 
justification of the radical operation. The sudden arrest of menstruation 
is liable to entail certain disagreeable results which have been already 
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referred to, but these are only slight disadvantages in proportion to the relief 
which the operation brings. 

Radio-therapeutics. An alternative to removal of the uterus has been 
made available during the last few years by developments in the therapeutic 
uses of radium and X-rays. The technique is the same as that employed 
for the radio-therapeutic treatment of fibroid tumours, and the matter will 
be more fully dealt with in that connection. 

Considerable experience of the use of radium in chronic metritis has 
been obtained, with results that may be considered favourable. A tube of 
150 mg. of radium may be placed in the vaginal roof, or a tube of 100 mg. of 
radium may be intro(luced ini.o the uterine cavity after dilating the cervix 
under anaesthcvsia. In each case the radium-tube should be contained in an 
aluminium filter 2 mm. in thickness, and this should be enclosed in a piece 
of rubber tubing ; the whole can be sterilised by boiling without injury to 
the radium. When placed in the vagina, the tube should be carefully packed 
around with several thicknesses of sterilized gauze in order to protect the 
vaginal wall from its influence. The average period of exposure is twenty- 
four hours, and the treatment may be repeated at intervals of four to six 
weeks as may be necessary. 


R. NEW GROWTHS AND CASTS OF THE UTERUS 

{a FIBROID TUMOURS 

(b) POLYPI 

(c) CASTS 

(d) ADENOMYOMA 

(e) ADENOMA 

(/) MALIGNANT GROWTHS 

FIBROID TUMOURS 

GENERAL PATHOLOGICAL ANATOMY 

These tumours occur in great diversity of size, shape, and distribution ; 
they are subject to a variety of secondary changes, and frequently induce 
secondary changes in neighbouring organs ; their description must neces- 
sarily be somewhat lengthy. 

Fibroids may develop in any part of the uterus, but are much commoner 
in the body than in the cervix, only 8 per cent, of all uterine fibroids being 
situated in the cervix. In rare cases they arise also in the round ligament. 
They are almost invariably multiple, probably not more than 1 to 2 per cent. 
occurring as single tumours. They may, under certain conditions, attain 
enormous size, and all gradations may be met with down to small growths 
of the size of a split pea or a millet seed. They may symmetrically enlarge 
the organ in which they grow, or they may distort its shape, or, being 
attached to the uterus only by a pedicle, they may attain a large size without 
producing any considerable alteration in the bulk or shape of the parent 
organ. When multiple, one growth frequently attains a size predominant 
over the others ; the number to be found in a single uterus is, as a rule, 
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comparatively small, but occasionally enormous numbers of small growths 
are met with, none of which attains considerable size. 

Fibroid tumours are solid growths arising in the muscular tissue of the 
uterine wall. In the early stages they are invariably enclosed within a well- 
formed capsule, from which they receive their blood-supply ; their vessels 
therefore enter at the periphery, and the central parts of these tumours are 
less vascular than the peripheral parts. As they increase in size they may 
either grow outwards beneath the peritoneum or inwards beneath the 
mucosa, or they may remain surrounded by a definite layer of uterine muscle, 



Fig. 223. The Formation of Submucous and Subserous Fibroids 
(diagrammatic), a, a. Small interstitial fibroids. 

i.e. completely enclosed with the uterine wall. Three varieties are thus pro- 
duced which are respectively called svbferitoneal, submucous, and interstitial 
fibroids. It will be understood that the great majority of fibroids are at first 
interstitial ; the greater number are small, but such tumours may attain a 
size sufficient to distort the uterus, and protrude upon the mucous or peri- 
toneal surface ; being enclosed within their capsule, and surrounded outside 
this with a complete zone of muscular tissue, they are, however, still inter- 
stitial [sej Fig. 223). As they grow they may pass outwards, being, as it were, 
extruded from the muscular wall so as to reach and displace the peritoneal 
coat ; or they may pass, in the same manner, inwards into the cavity. 
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raising the mucous membrane. As a result of this process the tumour 
escapes from its capsule, so that the greater part is covered only by peri- 
toneum or endometrium. Both subperitoneal and submucous fibroids may 
retain a sessile attachment to the uterine wall, or may become polypoid by 
the formation of a distinct pedicle, which sometimes attains the length of 
2 or 3 inches {see Fig. 224). In the case of sessile tumours, a portion of the 
capsule at the base usually persists, allowing the tumour to be readily shelled 
out of the uterine wall. 

Fibroid tumours vary greatly in consistence ; the great majority are 




Fio. 224. The Formation of PoLYroii) Fibroids (diagrammatic). The 
growths, a, a, still retain a sessile attachment to the uterine wall ; the other 
two have been completely pushed out of the muscular layer. 


hard and inelastic in texture ; some are of wooden or almost stony hardness ; 
others are soft, and some are cystic. It is probable that all fibroids are 
originally hard, softening being almost invariably due to degenerative 
changes ; softness, however, in rare cases results from oedema, and more 
rarely still from extreme vascularity. On section, their colour is usually 
paler than that of the cut uterine wall ; those which are moderately hard 
show upon their cut surface a whorled arrangement of curved, interlacing 
fibres, which has been aptly likened to a ball of rolled worsted. The softer 
growths do not show this appearance. The capsule consists, like the muscular 
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wall of the uterus, very largely of luuscle-fibres ; when divided it retracts 
along with the uterine wall, and tends to extrude the tumour from its bed. 

4 If an interstitial fibroid is hemisected in situ after operative removal of the 
uterus, this phenomenon will usually be observed slowly to take place. A 
minor result of this process is to make the cut section of the tumour not hat, 
but slightly convex. 

Microscopic Appearances. Fibroid tumours consist of plain muscle and 



Fig. 225. A Section of a iiahi) 'Ti Morii (l<»w powt'r). The 

arrangement of the interlaein^ bundles of fibres is well shown. 

white fibrous tissue in varying pro])ortions. The smallest fibroids consist 
entirely of musch'-libres, and t])es(' may correctly be termed myomata. By 
the 1 inu' they reach a diauKder of 1 cm. there is a considerable proportion of 
fibrous tissu(‘ pK'sent. and accordingly the mimo fihm-myoma oi fibroid may 
b(‘ c()rr(*et]y applied to thes(‘ growths. Tin' miclei of plain niuscl(‘ fibr(’s are 
short, thick, straight, or slightly eurv<‘d rods with rounded extremities : the 
nuclei of fibrous tissue cells are spindle-shaped and curved and are both longer 
and more delicate than the muscle-nuclei {see Fig. 226). When seen in cross- 
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section it is not easy to distinguish connective tissue from muscle-fibres 
except by the differential stain of van Gieson, by which muscle is stained 
yellow and fibrous tissue pink {see PL II., p. 18). The intermingled muscle 
and connective tissue fibres are arranged in small bundles which interlace in 
curves of varying direction, thus producing the whorled arrangement shown 
in Fig. 225, and often observable with the naked eye. In a hard fibroid the 
number of vessels seen under a low magnification, in a single field of the 
microscope, is very small ; the majority are of the capillary type, but large 
vess(‘ls with thick walls can also be found. Some fibroid tumours are, how- 
ever, of softer consistence and much more vascular than this, showing very 
large numbers of well-formed arteries in the micros{*o})i(' field. Occasionally 
the degree of vascularity is extreme, the tumour bc'ing jx'rmeated with blood- 
vessels and blood-sinuses ; to these the name tehngi(r((Uu^ wn-s applied 


Fig. 226. The Elements of a Fibroid Tcmocr (higJi power). In the 
lower half of the Figure are seen bundles of the rod-sha|)e<i nuclei of plain 
muscle arranged in parallel planes. Above arc seen the spindle-shaped and 
stellate nuclei of coniu'ctive tissue cut in different planes. 

by Virchow. These soft vascular growths may belong to either of th(‘ tliree 
varieties just described, and are often non-capsulate( 1 . Tfu' c*apsiile of a 
fibroid tumour differs from the tumour-tissue chiefly in tlircM* points : (1) It 
is of much looser texture, and is composed in the main of j)arallel bundles 
of muscular and fibrous tissue ; (2) it contains large numbers of vessels, 

some b(‘ing arteries, the majority capillaries and veins (see Fig. 227) ; (3) the 
muscle -1 am iiue are frequently separated by lymph-spaces. 

In a small number of fibroid tumours, gland-tubules may be found on a 
careful microscopic search, surrounded by a zone of highly cellular tissue, 
which closely resemble the glands of the endometrium (see Fig. 11, p. 15). 
All such tumours are to be regarded, not as ordinary fibroids, but as one type 
of adenoniyomata, and these will be consid(*red in a later section (see p. 436). 

It will now be necessary to describe more in detail the characters of the 
three varieties of fibroid tumour. 
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Subperitoneal (Subserous) Fibroids. These growths are nearly always 
multiple and may attain enormous size. Since they have greater freedom of 
growth, subperitoneal fibroids are able to attain a greater size than the other 
varieties, and apart from degenerative changes, the largest specimens met 
with are of this description . Figure 228 is fairly typical of this class. It will 
be noticed that the uterus itself is not much enlarged and lies in the centre 
of the mass formed by the tumours ; it is also slightly rotated on its long 
axis, so that the anterior surface faces to the left. On the right side are two 
subperitoneal growths, sessile, and smooth on their surface ; on the left is a 
single large pediculated growth showing a well-marked nodular surface 
quite different from those on the other side. Near the right cornu are two 
smaller growths, the anterior sessile and smooth, the posterior pediculated 


and nodular. It is obvious that the pedicle of the largest growth is long 
enough to permit of the occurrence of axial rotation of the tumour or torsion 
of the pedicle {see p. 404). 

Unless inflammatory changes have occurred, the peritoneal covering of a 
subperitoneal fibroid is connected with the tumour only by a thin layer of 
the general subserous connective tissue ; accordingly it can be readily 
stripped off when divided. The blood^supply is mainly derived through the 
uterine attachment and is often scanty, these tumours being as a rule less 
vascular than either of the other varieties. Sometimes the main blood-supply 
is derived from a source external to the uterus, the commonest being the 
omentum. Cullen has described a uterine fibroid isolated and lying in omental 
tissue, and one of us discovered a similar condition, but in this instance the 
tumour was attached to the peritoneum of the anterior abdominal wall in 


Fig. 227 . Capsule of a Fibroid Tumour (low power). 
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addition to omentum, although quite free from the uterus. Cullen has given 
the name of ‘ parasitic fibroids ’ to such isolated growths Sometimes, 
however, the stalk of attachment to the uterus is thick and fleshy and 
contains vessels of large size. Histologically, subperitoneal fibroids consist 
almost entirely of fibrous tissue in which extensive hyaline and cystic forma- 
tion is common. 

Subperitoneal fibroids, when of large size, rise above the pelvic brim into 
the abdominal cavity ; when of smaller size they remain in the pelvis, and 
may then occupy, and distend, the pouch of Douglas, or they may rest upon 
the fundus of the bladder. 

Retroperitoneal Fibroids. Fibroids which grow from parts of the uterus 
which have no peritoneal covering - the lateral walls and the anterior wall 



Fia. 228. Multiple Fibeoid Tumoue, weight 7 lbs. Nullipara, aged 49. 

The large nodular fibroid had a pedicle 2 inches long. The uterus had rotated, 
bringing the right cornu forwards. 

below the peritoneal reflection — grow out beneath the peritoneum, and 
when of large size occasion great alterations of the normal pelvic relations. 
When in this way they pass between the layers of the broad ligament they 
first distend that structure (see Fig. 229), then, growing laterally, they may 
raise the peritoneum covering the lateral pelvic wall, and open the mesentery 
of the pelvic colon or of the sigmoid flexure, so that this part of the gut comes 
to lie directly upon the surface of the tumour ; on the right side they may pass 
in the same way behind the caecum and the vermiform appendix ; passing 
backwards they may raise the floor of the pouch of Douglas up to the level of 
the sacral promontory ; passing forwards they obliterate the utero-vesical 
pouch, raise the bladder high above the pelvic brim, elongate the urethra 
o. 25 
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and displace itu‘ ureters. Fibroids which thus distort the general peritoneal 
relations of the pelvis are often called retroperitoneal. Examples of retro- 
peritoneal fibroids are seen in Figures 229 and 230. In Figure 229 the tumour 
has opened up the left broad ligament, elongating the Fallopian tube which 
curves over its surface ; the right broad ligament with its tube and ovary are 
seen to be unaffected. A great part of this tumour lay beneath the floor of 
the pouch of Douglas, which was elevated nearly to the level of the sacral 
promontory. Figure 230 shows a very large growth which occupies the right 
broad ligament, the peritoneum being intact over the summit of the growth. 



Fig. 221). Lar(je Retkoferitoneal Iorroid Tumour, weight 30 lbs. 
Nullipara, aged 55. The l inuoiir eunsists of two lobes of unequal size ; 
between them lies the iiO'riis, which is only slightly enlarged. The larger 
lobe has expanded the left broad ligament, stretching the tube over it ; the 
left tube is divided near the uterus. 


It thus affords a good illustration of the relations as seen before operation. 
When the ureters are displaced by these growths, one or other ureter may 
become compressed, leading to atrophy of the kidney, or to dilatation of the 
ureter, and hydronephrosis. 

Interstitial Fibroids. These tumours are usually small or of only moderate 
size ; they cause less distortion of the uterus and less disturbance of the 
general pelvic relations than subperitoneal fibroids. The enlargement of the 
uterus which they produce is sometimes fairly symmetrical (see Fig. 231), 
but more or less distortion is usually met with. They occur in the anterior 
and posterior walls, and in the fundus. Solitary fibroids are usually of the 
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interstitial variety, but the general rule that fibroids are multiple applies 
also to the interstitial variety ; there are generally several, and in the great 
majority of instances they occur in company with subperitoneal or sub- 
mucous growths, or both. 

Submucous Fibroids. These tumours are usually of comparatively small 
size ; they are generally globular or ovoid in shap(', and tend in the natural 



Fig. 230. Showing an Intraligamentary (Retroperitoneal) Fibroid 
OF the Right Side. F, Fallopian tube into which a bristle has been passed ; 
the ovary, attached to its elongateel ligament, lies 1 inch internal to the 
letter 0 ; G, small lobe growing from the large fibroid tumour. 

course of events to become polypoid. By encroachment upon the uterine 
cavity they act as foreign bodies in increasing the normal contractions of 
menstruation, or actually in exciting contractions in the intermenstrual 
periods, the effect of which is still further to extrude the tumour until it 
becomes polypoid. Fibroids which protrude upon the peritoneal aspect do not 
produce this effect. Submucous fibroids are often solitary, and as such they 
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Fig. 231. Inteiistitial Fibroid Tumour in the Anterior Wall of the 
Uterus. Multipara, aged 62. The uterus and fibroid form a large tumour 
of globular shape. 


enlarge the uterus symmetrically and distend its cavity, which they fill u 
like a cast (so-called ‘ cup-and-ball ’ fibroid) (see J'ig. 232). They are, hov 
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Fig. 232. vSessile Submucous Fibroid Tumour (Charing Cross Hospital 
Museum). Nullipara, aged 61. The tumour is globular in shape and com- 
pletely fills up the enlarged uterine cavity. 




FIBROIDS: GENERAL PATHOLOGICAL ANATOMY 389 


ever, sometimes multiple, and in such cases various phases of the process of 
extrusion may be met with in a single uterus, some being still partly embedded 
in the musculature, others completely submucous but sessile, others definitely 
polypoid {see Fig. 233). Very occasionally they are so numerous and so 
crowded together in the uterine cavity as to become polygonal from mutual 
pressure, like faceted calculi in the gall-bladder (see Fig. 234). In this 
specimen the uterine cavity was packed with small submucous fibroids, 



Fig. 233. Uterus containing an unusually large number of Sub- 
mucous Fibroid Tumours, some Sessile, others Polypoid. Nullipara, 
aged 38. The endometrium is seen to be enormously thickened. 

which had been compressed by being closely packed together. Like sub- 
peritoneal growths, submucous fibroids usually present an even surface, but 
sometimes they are nodular as in Figure 233. 

In becoming polypoid, submucous fibroids escape from their capsule, 
and are then covered immediately by the mucosa. The essential steps in 
the process of pediculation are, a gradual yielding of the capsule, and sub- 
sequent extrusion of the growth from its bed by uterine contractions. When 
the process of pediculation is complete, the pedicle consists of an investment 
of endometrium, within which is a fibro-muscular core, representing what is 
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left of the base of the capsule. It is seldom more* than J inch in thickness. 
Comparatively few vessels enter the polypus through its stalk, the blood- 
supply being chiefly derived from the covering endometrium. Accordingly, 
when the pedicle is divided in removing the polypus, there is little or no 
bleeding from it, for the vessels it contains are small, and are spontaneously 
closed by retraction of the divided muscular and elastic fibres. 

Fibroid polypi not infrequently become expelled through the cervix 
into the vagina, the cervical canal becoming dilated, as in labour or abortion. 
Uterine contractions no dcubt form the essential factor in this process, the 



Fig, 234. Mijltici.e Submucous Fibroid Tumours. Nullipara, aged 31. 
The uterus contaiiUMl sixty separate fibroid growths, the greater uimiber of 
which were submucous. They were closely packed together in the uterine 
cavity, and some were moulded by pressure of contiguous growths. 


polypus acting as a mechanical dilator ; the function known as ' uterine 
polarity ’ may aid in producing this result. Elongation of the pedicle occurs 
during this process, and it is not very uncommon for a stalk 1 or 2 inches long 
to be produced. Complete detachment of a polypus by separation of its 
pedicle sometimes occurs in the piierperium, but is extremely rare under other 
conditions ; if of small size, the tumour is then spontaneously expelled from 
the vagina ; if retained it becomes infected, and sloughing results. 

Polypi which have been expelled through the cervix are specially liable 
to injury and to infection. Superficial ulceration of the mucous covering 
from friction or other injury may occur, and give rise to serious heemorrhage. 
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Polypi which have o(;cupied this position for some time may, however, 
acquire by metaplasia a covering of stratified epithelium similar to that of 
the vaginal wall ; by this they are protected both from injury and infection. 

After the polypus has passed through the cervix, the canal retracts upon 
the pedicle, but though much smaller than the tumour it remairis souk* what 



Fig. 235. Interstitial (Trite) Cervical Firruiu 'J'uMCMiii seen from 
IN Front. Virgin, aged 34, The body of the uterus is situated upon the 
summit of the tumour. The cervical canal is elongated and the extenial 
os is opened up. On the left side are seen secondary lobes of the grow th. 

The left ureter lay deeply in the sulcus between the lower lobe and the 

main tumour. 

dilated. Polypi arising from the fundus may, during expulsion, cause 
inversion of the uterus. The inversion is usually partial and subsides after 
the removal of the growth. On page 526 is seen a total inversion of both 
uterus and vagina, produced by a fibroid polypus ; this is very rare. 

Cervical Fibroids. Only 8 'per cent, of fibroids arise in the cervix ; the 
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remainder are corporeal. They are almost always solitary, differing sharply 
in this particular from those of the body. They may arise in the cervix 
above the vaginal reflection, or in the portio vaginalis itself. Of the former 
some are interstitial (true cervical fibroids) (see Fig. 236), others are attached 
to the wall of the cervix by a narrow pedicle or by a broad base, and are, 
strictly speaking, retroperitoneal tumours (pseudo-cervical fibroids) (see 



Fig. 236. Interstitial (True) Cervical Fibroid Tumour, divided antero- 
POSTERIORLY. Nullipara, aged 32. The cervical canal is displaced to one 
side and elongated (3| inches) ; the uterine body is elevated above the tumour. 

Figs. 237 and 238). Either of these varieties, but especially the latter, may 
attain a large size, and from their anatomical relations they naturally give 
rise to severe pressure symptoms, and to displacement of neighbouring 
organs. As will be readily understood, from its contiguity to the supra- 
vaginal cervix, the ureter is liable to displacement, and even to compression, 
by these tumours. The uterine arteries are also liable to be displaced either 
anteriorly or posteriorly. 

Interstitial or true cervical growths arise more often in the posterior than 
in the anterior wall ; they elongate the cervical canal and they may displace it 
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to one or other side (see Fig. 236). They usually form oval or globular tumours 
with the uterine body placed upon their summit, which, unless it also contains 
fibroid growths, remains approximately of normal size. Subperitone/il or 
pse'ijido-cervical fibroids usually occupy and distend the broad ligament, retain- 
ing an attachment by a narrow neck to the supra -vaginal cervix. They are 
often completely encapsulated as in Figure 237. They displace the uterus 
to the opposite side of the pelvis, and usually elongate it ; in the specimen, 
from which Figure 237 was drawn, the uterus measured 4 inches from fundus 



Fig. 237. Pseudo-cervical Fibroid Tumour, intraligamentary in 
POSITION. Nullipara, aged 47. The tumour is attached to the uterine wall 
at about the level of the internal os hy a narrow pedicle. The uterus is elon- 
gated (4 inches), and was displaced laterally by the tumour. 

to os externum. In the very large tumour represented in Figure 229 the larger 
lobes had an attachment by a narrow pedicle to the side of the supra-vaginal 
cervix. 

Fibroids growing from the portio vaginalis are usually of small size. 
They begin as interstitial growths, but may become polypoid as in 
Figure 239, in the same manner as fibroids of the body, i.e. they become 
extruded beneath the mucous membrane of the cervical canal, and develop 
a pedicle in the manner already described. 

Coincident Changes. The growth of fibroid tumours is frequently attended 
by a number of other changes in the uterus or the other pelvic organs, which 


394 


GYNMCOLOGY 


may be called coincident changes, since their etiological relation to these 
tumours is not settled. The endometrium may be entirely unafiected when 
subperitoneal fibroids alone are present ; submucous and interstitial growths 
are, however, almost always accompanied by marked thickening of the 
mucous membrane, due to a proliferative glandular hyperplasia, and it is 
not uncommon to find extensive haemorrhages in the stroma. The over- 
growth of the endometrium and the co-existence of fil)romyonia may possibly 
be due to some common cause, e.g. excess of ovarian hormone. To the 



¥io. 238 . PsEuno-CERVicAL Fibroid {i.e. a retroperitoneal growth) arising 
from the front aspect of the cervix by a broad base (after Schickele). Of. 
Figure 237 , in which the tumour arises by a narrow from the back 

of the cervix. 

endometrial hyperplasia one of the symptoms commonly associated with 
fibroid tumours is probably due, viz. leucorrhoea, and the increased monthly 
bleeding, also met with, is probably in part occasioned by the same condition. 
Mucous polypi may also be found growing from the endometrium in associa- 
tion with fibroids of the body of the uterus. 

The cavity of the uterus is, of course, greatly enlarged when there are 
multiple submucous growths as in Figures 233 and 234. It is also enlarged 
by single submucous tumours, such as in Figure 232. Interstitial growths 
distort and displace the cavity without necessarily causing much enlarge- 
ment. Subperitoneal growths may elongate without dilating the uterus. In 
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large multiple tumours of the interstitial variety, the uterine cavity often 
occupies an eccentric position, lying in front, behind, or on one side of the 
tumour (see Fig. 236). 

Rotation of the uterus may occur with fibroids, partial strangulation of 
the tumour may result, and in the case of Bastianelli the torsion of the 
body on the cervix was so extreme as to cause amputation through the 
supra- vaginal cervix. Large retroperitoneal growths may produce wide dis- 
placements of the uterus, elevating it high above the pelvic brim, or 



Fig. 239 . Fibroid Polypus atta< hkd by a Long Pedicle to the Posterior 
Lip of the External Os (Charing Cross Hospital Museum). 

displacing it far to one or other side (see Fig. 229). Submucous growths 
attached to the fundus may cause chronic inversion of the uterus (see 
Fig. 330, p. 526). 

Ovanes and Fallopian Tubes. Observations upon fibroid uteri removed 
by operation have made it abundantly clear that coincident disease is fre- 
quently present in the tubes and ovaries. Tracey has collated a large num- 
ber of cases (3,561) recorded by different operators, and in this series it was 
found that 20 per cent, showed definite disease in the ovaries, and that a 
somewhat smaller proportion — 14*5 per cent . — showed definite morbid 
changes in the Fallopian tubes. Among the conditions thus met with may be 
mentioned cystic tumours of the ovaries, chronic inflammation of the ovaries, 
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hydrosalpinx, and pyosalpinx. This high rate of frequency clearly points to 
something more than coincidence ; in all probability there is a causal rela- 
tionship between these morbid conditions, but which is primary, and which 
consecutive, we do not at present know. It might be suggested, for example, 
that tubal inflammation leads to sterility and sterility to the development of 
fibroids. 

Blood-vessels. The uterine arteries and lymphatics form the main 
nutritive supply of large fibroid tumours ; they may be greatly hyper- 
trophied, and irregularly distributed over the growth, sometimes entering 
it in front or behind instead of at the side. The ovarian arteries are usually 
-►much less hypertrophied than the uterine arteries. Large venous plexuses 
are usually found in the broad ligaments, and sometimes superficial veins of 
very large size, covered by peritoneum only, course over the surface of the 
tumour. These varices may rupture either spontaneously or as the result 
of traumatism, causing serious internal haemorrhage. In the case of large 
tumours the lymphatics of the broad ligaments may be enormously dilated 
even to the size of a little finger. These subside on the removal of the 
tumour and cannot be demonstrated without injection. 

Ascites with Fibroids. This is rare, but it sometimes occurs with large, 
movable, pediculated subperitoneal growths, especially those which receive 
^ a large blood-supply from the omentum, or those in which partial rotation of 
the uterine pedicle has taken place. 

SECONDAKY CHANGES IN FIBROIDS 

Largely owing to the disparity between the size of fibroids and their 
blood-supply, these tumours are extremely liable to degenerative and other 
changes, which may be enumerated as follows : 

(A) Degenerative changes. 

(1) Atrophy. 

(2) Hyaline degeneration. 

(3) Cystic degeneration (hyaline liquefaction). 

(4) Fatty degeneration. 

(5) Calcareous degeneration. 

(6) Necrosis, necrobiosis. 

(B) Circulatory changes. 

(1) (Edema and lymphangiectasis. 

(2) Axial rotation leading to : 

(а) Congestion. 

(б) Interstitial haemorrhage. 

(c) Necrosis. 

{d) Detachment of tumour. 

(C) Angiomatous or telangiectatic changes. 

(D) Infective changes leading to : 

(1) Inflammation. 

(2) Suppuration (localized abscess). 

(3) Gangrene and sloughing. 

(E) Malignant changes. 

(1) Sarcoma (malignant leiomyoma). 

(2) Peri-endothelioma, 

(3) Endothelioma. 
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Atrophy. With the cessation of the ovarian function after the climacteric, 
a certain number of fibroids undergo spontaneous atrophy and consequent 
reduction in size. Instances are recorded of the total clinical disappearance 
of these growths after menstruation has ceased. This, however, must be 
regarded as quite an exceptional sequence of the change of life. Atrophy of 
fibroids is no doubt brought about by the same causes as those which produce 
atrophy of the normal uterus at the same period of life. 

The employment of X-rays in the treatment of fibroids has, during the 
past few years, been extensive in continental clinics, and it is claimed that 
atrophic changes are thus artificially produced in these tumours similar to 
-the atrophy which is known to occur in some of them after the menopause. 
There is sufficient clinical evidence on record to show that reduction in size 
of fibroids does occur after the cross-fire application of X-rays. This result 
is probably due more to a primary atrophy of the ovaries than to the direct 
influence of the rays upon the tumour itself, all observers being agreed that 
atrophy of the ovaries can be produced by X-rays suitably applied (see also 
p. 425). Atrophy of fibroids may be also artificially produced by total 
oophorectomy, and this operation was introduced in 1882 by Lawson Tait 
for the express purpose of reducing the size of fibromyomata, but has now 
been abandoned. 

Hyaline Degeneration. The substance hyalin is one of a group to which 
also belong glycogen, mucin, amyloid, and fibrin, in that they all have the 
one common property of appearing opalescent like ground glass. In chemical 
composition these substances vary greatly ; some have definite chemical 
reactions, but most have not. Hyalin is perhaps the most indefinite of the 
entire group ; it shows no distinctive chemical reaction, but fortunately it 
exhibits very marked tinctorial properties, which render its discovery a 
matter of ease. Hyaline degeneration is a change which occurs in smooth 
muscle, in connective tissue, and in blood-vessels. In fibroids it most com- 
monly commences in the bundles of collagen and fibroglia-fibrils which make 
up the connective tissue. The normal structure of the latter disappears and 
is replaced by colourless homogeneous material, which stains deeply with 
eosin and fuchsin. Muscle-cells have been shown to demonstrate the same 
change in their centre, which then stains deeply with eosin. This is regarded 
by some authorities as a post-mortem change and may be ignored so far as 
hyaline degeneration in fibroids is concerned, since it is comparatively rare. 
In fibroid tumours hyaline degeneration of vessels occurs, but it is not 
common ; indeed, the vessels as a rule resist this change to the last, so that it 
is not unusual to see healthy-looking vessels lying free in spaces where lique- 
faction of hyaline tissue has occurred. It should be understood, therefore, 
that practically always, hyaline degeneration starts in the connective tissue 
-which envelops the muscular bundles (see PI. XXII, Fig. A). When the 
blood-vessels of a fibroid are markedly hyaline it is more than likely that the 
growth shares with other organs in a general blood-vascular degeneration. 

The majority of fibroid tumours show some degree of hyaline change, 
even when quite of small size and when situated in the vascular muscle-wall 
of the uterus. As the extent of the degeneration varies inversely with the 
blood-supply, hyaline change is most marked in pediculated subserous 
growths, on account of their defective nutrition. It is also seen in sub- 
mucous polypi, where it favours necrosis. A point of considerable importance 
is that the surrounding hyaline material exerts compression on the muscle- 
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cells. The nuclei of the latter resist to the last, but the cell-bodies quickly 
disappear, leaving only the nuclei, which finally are broken up into granular 
fragments and disappear likewise (see Fig. 240). In some cases the muscle- 



B 

Fig. 24(1 . Hyaline Degeneration. A, Collagen replac^eo by Hyalin. 
The lat ter fornis branching trabeculae which ramify among the muscle- bundlesi. 
B, Effect of Hyalin on the Muscle-cells. The latter are swollen and 
their nuclei are broken up into granular fragments. 


cells, which are snared by a hyaline trabecular network, take on a malignant 
activity and become sarcomatous ; this establishes a close association between 
hyaline degeneration and sarcomatous change in fibroids. 
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Cystic Degeneration. Hyaline Liquefaction. This is the colliquative stage 
of the hyaline change, i.e. by the liquefaction of the hyaline deposit, “ cysts ’’ 
or spaces are formed within the tissues of a fibroid. The distribution of the 
hyaline material will determine the characters of the cavities which are 
produced by liquefaction. If the hyalin is laid down in uniform plaque-like 
masses, large cysts will result. When the hyalin is more discrete and tra- 
becular fFig. 240A) multiple cysts will be formed which, by the breaking 
down of intervening septa, tend to fuse and become unilocular (see 
Fig: 241). 

The cavities thus produced are not cysts, that is to say they have 
no endothelial lining. Their walls, which may be either ragged {see Fig. 240 



Fig. 241. Multiple Fibroid Tumour of the Uterus. Multipara, aged 39. 

The largest fibroid shows well-marked cystic degeneration ; the smaller one 
on the right shows the earlier stage of hyaline liquefaction. 

3,nd PI; XX, Fig. A) or smooth (^see Figs. 241 and 242), are composed of 
hyaline tissue which has not as yet undergone liquefaction. The spaces 
enlarge by the spread of liquefaction, and, as stated above, by the breaking 
down of trabeculae between small cysts {see Fig. 241). 

The fluid-contents of cysts produced by liquefaction of hyaline areas 
varie^considerably. It is commonly straw-coloured and highly albuminous ; 
it never contains mucin, or pseudo-mucin. It may coagulate spontaneously, 
but that which is obtained from the larger cysts remains fluid. It is not 
ancommon to find the fluid coloured by blood-pigment, so that it may be 
turbid, greenish-brown, red, or reddish-brown. 

Cystic degeneration is not always due solely to liquefaction of hyaline 
a,reas. It follows red necrosis, which is a change, probably always 
preceded by hyaline degeneration. If red necrosis intervenes between 
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hyaline and cystic degeneration, the contents of the cyst may resemble pure 
venous blood in appearance, but we have found that the fluid contains no 
fibrin-ferment and therefore does not coagulate. The muscle-fibres in the 
walls of such a cyst will contain fatty globules, whereas in the case of cystic 
hyaline areas, where there has been no development of red necrosis, or 
necrobiosis as it is called, there will be no fat. 

It may be concluded that the majority of cysts found in fibroids are 
pseudo-cysts derived from liquefaction of hyaline deposit. True cysts do 
exist in fibroids, and these will be referred to under Lymphangiectasis. 

Fatty Degeneration. This change is far less commonly observed than is 



Fig. 242. Large Retroperitoneal Fibroid Tumour. A large subcapsular 
cystic space has been formed in the lower part of the Figure, and many 
smaller spaces in other parts. The large cystic space has smooth walls, 

cf. Figure 241. 

hyaline degeneration. It is an essential precursor to calcareous deposition, 
which is not an infrequent change, especially in fibroids found in elderly 
subjects. The probability, therefore, is that fatty degeneration has often in 
the past escaped detection for want of suitable staining reagents. For the 
study of the fatty stage in the degeneration of fibroids, the fresh tissue should 
be taken, frozen sections made, and stained with Sudan III. The section 
is then mounted in Farrant’s solution. The fat-droplets are picked out as 
deep orange or sunset-red globules. ^They lie inside the muscle-fibres and 
therefore are arranged in the direction of the muscular bundles. The macro- 
scopic appearance of fat in a fibroid is variable, being influenced by asso- 
ciated conditions due to changes in the blood. The cut surface of a fatty 
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fibroid may be pale yellowish in colour, but it is often tinted by soluble 
blood-pigment. The normal whorled appearance is obscured, and the surface 
is homogeneous. 

Microscopically, the changes are those of hyaline degeneration to which 
the deposition of fat-globules is added. Thus there are seen (1) irregular and 
scanty nuclear staining ; (2) granular and hyaline change ; (3) fat-globules 
running in the original direction of the muscle-fibres (PI. XXII, D) ; (4) fat 
within wandering phagocytes, both inside and outside lymphatics ; (5) signs 
of vascular degeneration, engorgement, thrombosis, and fibrin-deposits in 
the vessels. 

The above description applies to a true degenerative process, which is, as 
already stated, a precursor of calcareous degeneration. It also invariably 
precedes necrosis, a point to which further reference will be made. 

The presence of fat in a fibroid appears in some rare instances to be due 
to a vital but depraved activity, which is akin to lipoma formation elsewhere 
in the body. Such terms therefore as lipomyomay fibro-lipomyorna^ and 
lipomatosia have been used^to describe this pseudo-growth. 

Microscopically, the |at-globules in lipomatosis are as large as those seen 
in an ordinary lipomayAvhereas in ordinary fatty degeneration the droplets 
are extremely mmupg ^compare Fig. C and Fig, D, PI. XXII). The naked- 
eye characters ,^Hi5^also totally different. The whorled appearance of the 
fibrous elements of the tumour may remain. There is no evidence of necrosis 

- nor of thrombosis. Figure C, Plate XXII, shows that even in this condition 
the fat IS formed at the expense of the muscle-fibres, so that how far it is justi- 
fiable to regard the change as degenerative, and how far it is neoplastic, must 
be left undecided. 

Calcareous Degeneration. The deposition of lime-salts in fibroids is quite 
commonly observed in elderly subjects. Preceding the deposit of these 
salts, the tissues contain fatty substances known as lipoids, some in the form 
of lipoid-fat, some as lipoid-soaps ; in other words, malnutrition has led to 
hyaline and fatty degeneration. The fat combines with the albumen of the 
dead cells to form soap-albumen. The latter forms insoluble double calcium- 
soaps with calcium derived from the blood ; finally by combining with COg 
' and PO 4 carbonates and phosphates of lime are deposited as insoluble salts 
in the dead tissues. 

Calcareous degeneration of fibroids may affect the periphery of the growth 
only, producing a shell-like investment, or the deposit of lime salts may be 
diffused throughout the whole substance of the tumour, producing the 
so-called womh-stone. 

Calcification of a fibro-myoma may be clinically detected by the use of 
X-rays. 

Necrosis. Necrobiosis. Necrosis is to be found according to Tracey in 5 per 
cent, of fibroids removed by operation. The central parts of the tumour, 
being the most remote from its blood-supply, are most prone to undergo 
necrotic change. The demarcation of a necrotic area may be sharp, or it 
may be indefinite. The colour of the dead tissue varies with the blood- 

- vascular changes in the neighbourhood ; it may be yellow-grey, grey-brown, 
greyish purple, magenta-red or mahogany-red. Necrotic patches are liable 
to occur in subserous, interstitial, and submucous fibroids. The change is 
invariably preceded by hyaline and fatty degeneration. 

The term necrobiosis is generally used to indicate partial destruction or 
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death of the tissues, in contradistinction to necrosis or total death ; but the 
term has received a narrow application, and has been employed to designate 
a particular form of degeneration of fibroids which is frequent in pregnancy 
and in the puerperium. From its colour it has also been known as red 



Fig. 24ri. Large Sitbseroits Fibroid attaghed to thk L i’eri s ivy a broad 
Base. The upper half of the tumour is evstie. '^rh(‘ e\ st sliows a couvoluted 
false membrane. The contents were viscid blood-stained fluid, and the original 
change was hyaline dijgencration, probabty followed by rcni necrosis. U, Uterus. 

degeneration. A reason for using the term necrobiosis is. that there is clinical 
evidence to support the view that certain necrobiotic fibroids, i.e. cases 
of red degeneration, can actually recover their vitality ; that is to say, the 
clinical signs of tenderness and pain, and also the rise of temperature which 



PLATE XXIII 



Pregnancy tn \ 1^'irhomyomatoits Uterus. Th(‘ fibroid has undergone “ red 

degeneration.’’ 


To face page 40.*^. 
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sometimes occur, may subside after having caused a protracted and tedious 
puerperium. 

Red fibroids are of comparatively soft consistence. On section they 
resemble raw or partly cooked beef-steak ; they give oS a peculiar fishy 
odour ; dilated and thrombosed vessels may sometimes be seen in the 
capsule, and more occasionally in the interior of the growths. The colour is 
due to the tissues being stained by soluble blood-pigments set free by 
haemolysis, which Leith Murray attributes to the action of the lipoid sub- 
stances that are always present. The actual chemical nature of the soluble 
colouring material is undecided, nor is it yet determined what relation, if 
any, the haemolysis has with the thrombosis which is so commonly 
present. 

Microscopically, the stage at which the degeneration has arrived is 
estimated by the number and appearance of the cell-nuclei, and by the 
behaviour of the cytoplasm to differential stains ; the more necrotic the 
growth, the less the differentiation, and the more diffuse becomes the stain- 
ing. Red fibroids have no special characteristics in this respect. The micro- 
scopical features enumerated under Fatly Degeneration (p. 400) hold good for 
any form of necrosis irrespective of its colour, so that under the microscope 
it is impossible to tell red necrosis from yellow or any other colour. Red 
degeneration is therefore not a pathological type. Nevertheless it has assumed 
a special clinical significance from its frequent association with the gravid 
or puerperal uterus. It may, however, be found in the non-pregnant state. 
Plate XXIII shows a fibroid in a state of total red degeneration in a uterus 
four and a half months pregnant. 

NecTotic areas may be red, yedlow, or white, but whatever their colour 
may be, they are not due to infection. When bacteria are found, the 
infection is secondary. 

(Edema and Lymphangiectasis. It is common to speak of a fibroid which 
is soft, and exudes an abundance of fluid on section, as being adematous. 
The majority of cases so described are really examples of the liquefaction 
which results from hyaline degeneration. True mdema is uncommon ; 
liquefaction , however, is frequently observed in fi broids ; it may be accom- 
panied by oedema, but it must be clearly understood that the two processes 
are separate and distinct. 

An oedema tons fibroid feels semi -fluctuant, and clinically the consistence 
of the uterus is suggestive of pregnancy. On section much serum escapes. 
After preservation for many weeks in Kaiserling’s solution the cut surface 
becomes concave, and sulci appear between the lobes of the growth. The 
fluid contains only a scanty amount of albumen, which contrasts with the 
highly albuminous fluid found in cases of hyaline liquefaction. 

When microscopically examined, an oedematous fibroid shows the 
muscle-bundles separated by a flocculent or granular material formed of the 
constituents of the transudation which have become fixed in the hardening 
process {see Fig. E, PI. XXII ) . The muscle-fibres themselves are swollen from 
intracellular transudation, so that in transverse section they appear as large 
clear cells with unstained cytoplasm. 

In oedematous fibroids the lymphatic channels are dilated ; sometimes 
this is marked enough to justify the condition being described as lymph- 
angiectasis. The dilatation of lymph-channels and the transudation of serum 
are the results of some mechanical compression, just enough to produce a 

26—2 
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gradual, partial obstruction in the lymph-circulation. Impaction of the 
tumour in the pelvis is the commonest cause of true cedema. 

Axia] Rotation. A stalked subperitoneal fibroid sometimes becomes 
twisted, i.e. rotated upon its axis ; when the twist is extreme, the uterus to 
which the tumour is attached sometimes participates in the rotation. As 
already mentioned, in a case recorded by Bastianelli, of Rome, gradual torsion 
of a fibromyomatous uterus effected complete supravaginal amputation of 
the organ (Kelly-Cullen). Axial rotation is an accident which occurs to 
ovarian tumours much more frequently than to fibroids, and the general 
considerations concerning its occurrence will be referred to later on in that 
connection {see p. 636). 

In the case of fibroid tumours rotation is usually partial only, for the 
thickness of the pedicle prevents the twist from completing more than half a 
circle. It is still more unusual for the uterus to become rotated through a 
complete circle, but even partial rotation may lead to occlusion of the 
cervical canal, and the accumulation of menstrual blood in the uterus 
(hsematometra). Fibroids which have rotated assume a deep plum-colour 
from congestion, and extensive interstitial haemorrhage is found on micro- 
scopic examination. The tumour also, as a rule, contracts extensive adhesions 
to neighbouring organs. Occasionally the nutrition of the pedicle beyond 
the twist is greatly interfered with, atrophy occurs, and the tumour becomes 
detached from the uterus. It is then nourished through vascularization of 
the adhesions which it has contracted ; omental adhesions are the most 
important as sources of this alternative blood-supply (parasitic fibroids). 

Acute symptoms similar to those which will be described in the case of 
ovarian tumours may be met with when fibroids become suddenly twisted. 
This is, however, exceptional, such instances in our experience being asso- 
ciated with pregnancy, in which connection we have met with two examples. 
As a rule the rotation occurs gradually, and the symptoms referable to the 
torsion are inconsiderable, or may even be absent.^ 

Angiomatous or Telangiectatic Changes. True angiomata, i.e. growths 
composed of a new formation of blood-vessels, are rare in fibroids ; they are, 
however, occasionally found, the new vessel-formation being apparently 
independent of degenerative or necrotic change. 

The engorged vessels around necrotic areas, particularly the type known 
as red degeneration, are sometimes so pronounced as to be described as 
telangiectases. This does not imply that new vessels have formed, but that, 
owing to stasis and engorgement, every pre-existing vessel has come into 
prominence. The same change is seen to follow congestion in those sub- 
mucous fibroids which have suffered from compression during expulsion (see 
PI. XXIV), and in subperitoneal fibroids which have undergone extreme 
torsion of their pedicle. 

Infective Changes. When fibroid tumours become infected the endo- 
metrium is usually the channel of infection ; from this it follows that sub- 
mucous growths are the most, and subperitoneal growths the least liable to 
become affected in this way. Another possible source of infection is the 
bowel, the fibroid being then attacked from its peritoneal surface. In very 
rare cases infection appears to occur through the blood. 

Sometimes the whole of a large fibroid tumour, consisting of the uterus 

1 For a record of oases of torsion of the myomatous uterus, see * Fibroids and Allied 
Tumours * (Lockyer), Appendix, pp. 661 — 666. 
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Fibro ADENOMATOUS PoLYPUS OF THE Cervix, showing vascular engorgement 
due to stasis. This is not an example of telangiectasis, ix. there is no formation 

of new vessels. 


To fact page 404 , 
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and several growths, becomes inflamed, resulting in the formation of general 
adhesions which may involve practically the whole of its peritoneal surface 
and attach the tumour firmly to bowel, omentum, the uterine adnexa, and 
the parietal peritoneum. Coincident salpingo-oophoritis is also always 
present. In such cases the uterus is probably attacked from both sides ; 
from the endometrium by an infection which has ascended from the vagina, 
and from the peritoneum by the pelvic peritonitis, resulting from the tubal 
infection. In cases such as these, pain and menorrhagia are prominent 
symptoms, but the existence of peritoneal adhesions alone does not always 
cause pain, and their presence may remain unsuspected until the abdomen 
has been opened. Instead of the whole tumour thus becoming infected, 
individual growths may be attacked, the infective process ending in suppura- 
tion or sloughing. 

Suppuration^ or the formation of an abscess in a fibroid growth, is very 
rare, but instances have been recorded both in interstitial growths (endo- 
metrial infection), and in subperitoneal growths (bowel infection). The 
abscess may be evacuated in the former case into the uterine cavity, in the 
latter through the bowel. 

Sloughing occurs almost solely in connection with submucous or polypoid 
growths, the source of infection being a pre-existing purulent discharge ; or 
in some cases it is accounted for by operative interference or instrumentation, 
obstetric or gynaecological, of the uterine cavity. While the capsule of the 
tumour is intact, sloughing probably never occurs ; when the capsule has 
been torn, either in the natural process of extrusion of the tumour, or by 
operative interference, infection is prone to lead to sloughing. It is most 
commonly met with in connection with puerperal septic infection of the 
uterus. The processes of sloughing and extrusion go on together, and 
profuse irregular haemorrhage often accompanies them. Fever, as a rule, is 
of moderate degree, for free drainage can take place through the cervix, 
rendered patulous by the uterine contractions which accompany the process 
of extrusion. Histological examination of expelled fragments of the growths 
is in these cases often inconclusive, for the staining-reactions of the dead 
tissues are lost. 

Adhesions are not commonly formed by fibroid tumours, and are much 
less frequent than is the case with tumours of the ovary. In Tracey’s series 
of 3,561 cases the tumour was found adherent in only 3*5 per cent. Adhesions 
occur under three different conditions : (1) localized adhesions may form 
over an area which has undergone degeneration, the omentum being as a 
rule the structure to which the abnormal attachment is contracted ; 
(2) localized adhesions may be found in the neighbourhood of an extra- 
uterine source of infection, e.g. an inflamed Fallopian tube or ovary, the 
vermiform appendix, or a coil of intestine ; (3) general adhesions of the 
whole peritoneal surface of the tumour may occur from uterine infection. 

When adhesions are present the tumour seldom entirely loses its mobility, 
and their recognition before operation is a matter of difficulty. They do not 
in all cases cause pain, and except that they increase the operative difficulties 
of removal, they are not of great moment. 

MALIGNANT CHANGES IN FIBROIDS 

^ Fibroids being exclusively mesenchymal growths, the only type of 
malignant metaplasia which they can possibly undergo must be mesoblastic 
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likewise. We may thus have (1) malignant leiomyomata, which are very 
cellular and capable of producing metastases, although they are not histo- 
logically malignant ; (2) sarcomata, formed by malignant metaplasia from 
the muscle-cells (see Figs. 245 and 246) and from the connective-tissue cells 
of a fibroid ; (3) peri -end otheliomata and endotheliomata, which are types 



Fig. 244. Saticomatous Metaplasia in a Fiiuioii) TcMoni. The lower 
and larger growth shows areas of smooth homogeneous sarcoma. The large 
cystic space was an abscess-cavity. The smaller ones were blood-cysts. The 
capsule of this growth was calcareous. Compare the whorled appearance of 
the fibroid seen above with the smooth section of the sarcoma seen below. 

of sarcoma of low malignancy arising from the blood-vessels and lymphatics 
of a fibroid. Epiblastic tissue being absent, it is impossible for epitheliomata 
and carcinomata to develop from within a fibro-myomatous tumour. A 
fibroid may, however, be invaded by a co-existing carcinoma or sarcoma. 

Sarcomatous Metaplasia. The possibility of sarcomatous change occurring 
in a fibro-myoma was once held to be doubtful, but it is now generally 
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admitted. The natural history of a fibro*myoma, the type-cells of which are 
the embryonic fibroblast and the leioblast, would not be complete without 
faculty of demonstrating malignant metaplasia. 

Frequency. Fehling and also Martin found sarcomatous metaplasia in 
fibroids in about 2 per cent, of cases. Cullen found this change in 1*21 per 
cent., Noble in 1*8 per cent., and Tracey in 1*5 per cent, of cases. The most 
recent statistics have reduced the proportion to even smaller dimensions, so 
that it is now regarded as slightly under 1 per cent. 

It is a well-known clinical fact that fibroid polypi, i.e. pediculated sub- 
mucous fibroids, which on section have appeared innocent, may recur again 
and again, and have ultimately been found to have undergone sarcomatous 
change. Every variety of fibroid may become affected. 

Naked-eye Appearances of Sarcormious Areas. Early sarcomatous change 



Fig. 245. 8aiicomatoits Metaplasia 
OF THE Muscle-cells of a Uterine 
Fibroid Tumour. The short rods are 
unaltered muscle-cells, the spindle- and 
oat-shapod cells are malignant. 



Fig. 246. Sarcomatous Metaplasia 
OP THE Muscle-cells of a Fibro- 
MYOMA of the UteriIs. Note the 
branching processes of the cells. 


in a fibroid cannot be recognized macroscopically, but when the condition is 
well established, the gross features of the malignant area afford a striking 
contrast to the surrounding unchanged fibromyomatous tissue. The area 
is often sharply defined, owing to the cut surface being homogeneous and 
not whorled as it is in the section of a fibroid {see Fig. 244). It is yellowish 
in colour instead of being pearly white, and the malignant tissue is much 
softer than the unaltered fibro-myomatous tissue by which it is surrounded. 
The sarcomatous area may become cystic, and encysted collections of blood 
or blood-stained fluid may be present. These blood-cysts are formed 
from the giving way of embryonic, thin-walled capillary vessels. Sarco- 
matous change usually commences in the central part of a fibroid {see 
Pig. 244). 

Microscopic Appearances. To study metaplasia, sections must be taken 
from the junction between the altered and the unaltered portions of a fibro- 
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myoma, i.e. at the periphery of the malignafit area. There are two possible 
sources of origin for a sarcoma developing in a fibroid, viz. connective tissue 
and muscle. In the former, the intermuscular fibrous tissue becomes 
abnormally cellular. Between the masses of new (sarcoma) cells the muscle 
disappears entirely or in part, so that a trabecular appearance is given to the 
growth. Whilst increasing in size, the cells of the new growth develop 
processes {see Fig. 246), and some of them become angular ; the nuclei reach 
the size of epithelial nuclei and they show mitotic division. The growth 
contains many thin- walled capillary vessels, which become dilated to form 



Fig. 247. Fibroid Tumour invaded by Sarcoma. Two sarcomatous 
nodules are seen projecting as submucous growths into the cavity of the uterus. 
The microscopic appearances are shown in Figure 248. 


blood-cysts, and often show lacerations which have produced interstitial 
haemorrhage. A section taken through the centre of the growth will show 
it to be composed of an admixture of spindle and round cells. It is possible 
that both connective tissue and muscle may take part in a malignant meta- 
plasia simultaneously. On the other hand, it has been proved that the 
change may arise in the muscle-tissue only {see Figs. 245 and 246). Sarco- 
matous metaplasia of muscle leads to a myosarcoma, or, to give it its full 
name, a leio-myosarcoma ; it is characterized by a preponderance of spindle 
cells and cells with processes {see Fig. 246), and is loosely referred to as a 
spindle-celled sarcoma. The round cells of lower type seen in malignant 
metaplasia of connective tissue are less in evidence or altogether absent, j 
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Attention has already been drawn to the close association of hyaline degenera- 
tion of connective tissue and malignant metaplasia of muscle. 

Fibromyomata are sometimes invaded by a sarcoma arising primarily 
in the uterine wall {see Figs. 247 and 248), and it is due to this fact that doubt 
has arisen as to a true malignant change arising de novo in the fibromyo- 
matous tissue itself. 

A circumscribed sarcoma starting in the muscle-wall of the uterus is 
difficult to distinguish from one starting in the muscle of a fibroid tumour, 
as both may be fibro-sarcomata, and both may possess a capsule, so that 
in certain cases it is impossible to pronounce judgment as to the starting- 
place of the malignant process. If the malignant change is found in the 
centre of a large fibroid, it is fair to 
assume that it started primarily in the 
tumour. 

Endotheliomatous Change in Fib- 
roids. The occurrence of endo- and 
periendo-theliomatous changes in fibro- 
myomata is very rare . They will there - 
fore be referred to under Sarcomata 
{see p. 461). 

Fibroid Tumours and Cancer of the 
Uterus. The association of fibroids and 
malignant uterine growths may occur 
in two difierent forms : (1) fibroid 

tumour with cancer of the cervix (see 
Fig. 249) ; (2) fibroid tumour with 
cancer of the body (see PI. XXV). In 
both forms the fibroid and the carci- 
noma are independent diseases, cancer 
having attacked a uterus already the 
seat of a fibroid growth. 

With regard to cancer it may defi- 
nitely be stated that in 3 or 4 fer cent. 
of cases of fibroid tumours removed by 
hysterectomy, carcinoma has been found, and with somewhat greater 
' frequency in the body than in the cervix. Thus in 1,4(X) cases Kelly and 
Cullen found cancer of the body in 1*78 per cent., and of the cervix in 1*28 
per cent. ; in 1,118 cases Noble found cancer of the body in 2*4 per cent., and 
of the cervix in 1 per cent. Tracey in 3,561 cases (collated) found cancer of 
the body in 1*7 per cent., cancer of the cervix in 0*7 per cent. In considering 
the subject of uterine cancer later on, it will be seen that this disease occurs 
with much greater relative frequency in the cervix than in the body ; when 
associated with fibroid tumours the relative proportions are thus reversed. 

The subjects of fibroid tumours are more frequently sterile than other 
women, and this fact in part accounts for the greater frequency with which, 
in these women, cancer occurs in the body than in the neck of the uterus. 

The association of cancer and fibroids is rarely, if ever, seen before the 
age of forty. The view has been advanced that the figures already given 
lead to the conclusion that the subjects of fibroid tumours are more liable 
than other women to the development of cancer in later middle age. It is 
doubtful if this conclusion is justified ; it must be recollected that the 



Fig. 248 . Sakcomatous Invasion 
OF A Fibroid Tumour. The inset 
(I) shows the sarcoma-cells under 
J inch objective. 
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statistics are compiled only from cases submitted to the operation of hyste- 
rectomy, i.e. from only a proportion of the total number of women in whom 
fibroids occur. If it were possible to calculate the association of cancer with 
fibroids generally, and not alone with cases operated upon, the aspect of the 
matter would probably be greatly changed. 

More than 300 cases have been recorded in which cancer was recognized 
in the cervical stump left after the operation of supravaginal amputation 
for a fibroid tumoui*. In our experience this has occurred as late as 
two and a half years after the uterus was amputated for fibroids. This 



Fig. 249. Cancer of the Cervix associated with Fibroid Tumour of 
THE Body of the Uterus. Patient aet. 49. 

cannot, however, be held to imply any special liability of the cervical 
stump to become cancerous, since serial sections of 900 hysterectomies have 
shown cancer co-existing in the cervix in more than 2 per cent, of the cases. 

The diagnosis of malignant changes in fibroid tumours, or of the con- 
current formation of a malignant growth in the uterine body, can seldom be 
made before the removal of the tumour. The possibility of malignancy 
must, however, always be entertained under the following circumstances : 
(1) When the tumour enlarges after the menopause is over ; (2) when 
bleeding returns after the menopause is over ; (3) when ascites, anaemia, or 


A Uterus wjucii js 'ihe .Skat of Uln/ni’i.K Mvn.M,\'r\ and ('wi i.i: oi 'hik 
Endometrium. The cancerous ])r()eess had iuvadc'd souc' ni' iIh- iidjiiceiit 
myojuaia. Patient ad. dt. 
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wasting appear ; (4) when after the age of forty, the tumour is soft in 
consistence and grows rapidly ; (5) when recurrence takes place, e.g, after 
the removal of a polypus. 

Under these circumstances the removal of the uterus should not be 
delayed. 

FIBROIDS AND PREGNANCY 

This subject is fully dealt with in text-books of Midwifery, but inasmuch 
as the treatment frequently comes under the notice of the gynaecologist, a 
short resume is here given. 

Treatment. Labour at term may be awaited unless (1) severe complica- 
tions due to the tumour arise, or (2) the tumour is so situated as inevitably 
to cause insuperable obstruction during labour. In the former case the 
ofiending tumour should, if possible, be removed by myomectomy and the 
uterus allowed to remain. Even with improved modern technique this 
operation is attended with considerable risk of abortion, for Devine has 
collected 130 cases with an aboxtio n rate of 23 per cent. It is often diflScult 
to decide during pregiiftiij^*wnemlt a fibroid tumour will cause obstruction 
in labour or not. If the fibroid is cervical, serious obstruction cannot be 
avoided. If it is corporeal and does not involve the lower part of the body, 
the probability is that it will not do so. There are, however, many fibroids 
intermediate in position, the eSect of which on labour is doubtful. In many 
instances tumours apparently involving the lower uterine segment will 
become drawn up during labour, so as to clear the pelvic brim and allow of 
the passage of the child. When obstruction in labour can be foretold with 
certainty, or even with probability, it is better to deliver by Caesarean section 
than to allow the patient to run the serious risk associated with labour. With 
this operation may be combined (a) myomectomy {Caesarean mgomectomy), if 
the fibroid is solitary and can be easily enucleated, and the patient is under 
forty ; (b) hysterectomy [Caesarean hysterectomy) with conservation of healthy 
ovaries under all circumstances. The former, although theoretically pre- 
ferable, may prove to be a more difficult and dangerous operation than 
Caesarean hysterectomy ; on the other hand. Caesarean hysterectomy at or 
near term is no more serious than hysterectomy at an earlier period, when 
the foetus is non-viable, and is, therefore, on the whole the best method of 
dealing with such cases. In the interests of the child operation should be 
postponed until term is reached. Induction of abortion or premature labour 
when fibroids are present cannot be recommended ; the position of the 
fibroid tumour may render dilatation of the cervix difficult, and if inter- 
ference is necessitated in order to evacuate the uterus, serious mechanical 
obstacles may have to be overcome. 

GENERAL CLINICAL FEATURES OF FIBROID TUMOURS 

Uterine fibroids are among the commonest tumours to be found in any 
part of the human body. From post-mortem records the statement has 
been made that in from 20 to 25 per cent, of all women who reach adult age 
fibroid tumours can be found in the uterus. No safe conclusions can, how- 
ever, be drawn from records of autopsies, which only comprise a small 
percentage of the number of deaths in the community. There appears to be 
good reason to believe that fibroids occur more frequently in black than in 
white races. This is certainly true of the negroes of the United States, and 
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Gaillard Thomas stated that some competent observers regarded fibroids as 
of ahnost constant occurrence in negresses over thirty years of age. 

The relative frequency of occurrence at different ages is a point upon 
which it is difficult to obtain reliable evidence. They may arise in any part 
of the sexual period of life, but there is no evidence that they ever occur 
before puberty, or that they arise de novo after the menopause. Many cases 
come under clinical observation for the first time after the climacteric has 
been passed, but in such cases the tumour has probably been in existence for 
some time. Before twenty-five years they are rare ; before twenty they are 
very rare. The greatest care is required in distinguishing sarcoma from 
fibroids in subjects under twenty years of age. 

A point of great practical importance is the age at which fibroid tumours 
most frequently give rise to symptoms leading to the discovery of their 
existence. In many cases these tumours do not cause any disturbance until 
they have grown to a considerable size, and the time when they come under 
observation is by no means the same as the time at which they arise. There 
is general agreement that it is in the decade thirty-five to forty-five that 
fibroid tumours are most likely to become troublesome, and during these 
years a greater number of operations for these tumours are performed than 
in any other decade. 

Conflicting statements have been made as to the relative frequency of 
their occurrence in married and unmarried women. TffiS^'^'i^ociation of 
sterility with fibroid tumours has attracted a good deal of attention, and 
it appears that in fact about 30 per cent, of women with fibroid tumours 
are sterile. If we take it that 10 per cent, is the average sterility rate, it 
follows that the subjects of fibroids show a rate of three times the average. 
Some clinical observers regard sterility as a factor favouring the formation 
of these tumours, others regard fibroids as the cause of the sterility. It has 
been already pointed out that chronic inflammatory changes in the Fallopian 
tubes are found with unusual frequency in association with fibroids. These 
changes being bilateral, necessarily cause sterility apart from the question 
of the tumours, and therefore it is obviously not correct to attribute sterility 
to the fibroid, if the tubes are sealed by inflammation. The sequence of 
events in such cases is probably — salpingitis, sterility, fibroid-tumours; 
sterility may in such circumstances be a predisposing factor of fibroid 
tumours. There is, on the other hand, no doubt that many women with 
fibroids have previously borne children, and the supposition would in most 
cases be unwarrantable that these fibroids were not in existence during the 
period of fertility. The matter cannot at present be carried further than to 
say that sterility may be a predisposing cause of the growth of fibroids ; on 
the other hand, we must assume that only those fibroids, which by their 
situation involve the uterine cavity, are factors of importance in the causation 
of ‘ absolute ’ or ‘ relative ’ sterility. 

The actual conditions, local or general, to which the formation of uterine 
fibroids is due are quite unknown. 

SYMPTOMS 

The symptoms which a fibroid tumour may cause are very variable. 
In many cases a small tumour gives rise to none whatever ; it is compatible 
with unimpaired health, and is discovered only by chance. Others of 
larger size attract attention from their bulk, which causes a noticeable 
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abdominal enlargement, and often a loss of symmetry from the nodular 
character of the growth. This is a point of distinction from the enlargement 
due to an ovarian cyst which is usually regular and uniform. There is, 
however, a general tendency for fibroids, which may for years have been 
innocuous, to give rise in the end to symptoms of greater or less severity. 
Very few women, subjects of fibroid tumours, escape suffering from certain 
ill-effects at some time or other, although their appearance may be delayed 
for many years. 

Fibroid tumours may give rise to abdominal enlargement, haemorrhage, 
pain, pressure-symptoms, disturbances of the reproductive functions, and 
leucorrhoea ; in consequence of prolonged ill-health, certain other indirect 
or remote symptoms may supervene, e.g. anaemia, constipation, dyspepsia, 
and neurasthenia. And further, in consequence of secondary changes in the 
tumour, striking developments may occur in the clinical features, consisting 
sometimes of aggravation of pre-existing symptoms, sometimes of the 
appearance of acute or subacute abdominal disturbances, sometimes of 
sudden disturbance of the functions of the bladder (retention of urine). 

The subject will be best considered by taking the chief symptoms indi- 
vidually. 

Haemorrhage. Excessive monthly bleeding (menorrhagia) is the com- 
monest disturbance produced by fibroid tumours ; yet it is by no means 
constant in occurrence. Tumours of large size may exist without it, while 
often, excessive or even dangerous haemorrhage may be produced by others 
quite small in size. Bleeding is, in fact, dependent upon the situation rather 
than the size of the growth. Several other factors in the causation of the 
haemorrhage must, however, be recognized : (1) Increased size of the uterine 
cavity and therefore an increased area covered by endometrium ; (2) coinci- 
dent thickening of the endometrium ; (3) mechanical obstacle, caused by the 
tumour, to muscular contraction of the uterus, which is an important factor 
in arresting menstrual bleeding under normal conditions ; (4) formation of 
mucous or fibroid polypi ; the latter may give rise to bleeding of the most 
serious degree. When degenerative or malignant changes occur, or when 
the tumour becomes infected, a fresh set of conditions favourable to haemor- 
rhage are introduced which will be referred to later on. Subserous, intra- 
ligamentary, or retroperitoneal fibroids may exist and even attain a large 
size without greatly affecting the uterine cavity and the endometrium, and 
therefore without giving rise to haemorrhage. Small submucous growths on 
the other hand may suffice to bring about bleeding of a serious character. 
Sometimes a submucous fibroid with an enlarged uterine cavity may be 
found in cases where there has been no increase of bleeding at all, but, 
generally speaking, fibroids of this class are characterized clinically by 
abnormal bleeding. The interstitial ones occupy an intermediate position 
as regards their tendency to produce haemorrhage. 

In severe cases monthly periods are prolonged and excessive, with 
shortening of the menstrual intervals, f The regularity of the menstrual 
rhythm is not well maintained when there is pronounced menorrhagia, 
variations of several days being not uncommon. When of only moderate 
severity, menorrhagia may continue for a long time without greatly affecting 
women who in other respects are healthy. But the capacity of an individual 
to recover from periodic losses of blood is variable, and many women pass 
into a condition of chronic anaemia, when, judged by average standards, the 
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amount of bleeding has not been severe. Thus, bleeding must be judged 
rather by its effects than its amount. When the patient complains that it 
takes her a week or two to recover energy after her period, it is certain that 
she is losing more blood than can be made up without general ilheffects. 
Blood-counts should be made, and the condition of the heart and the 
circulation carefully noted in such cases. 

Intermenstrual bleeding is relatively uncommon with fibroids which are 
not undergoing secondary changes. Slight bleeding of this character may 
occur with submucous or interstitial fibroids, and is to be attributed to the 
coincident thickening of the endometrium. This condition of the endo- 
metrium is favourable to the formation of mucous polypi, and these structures 
still further increase the tendency to irregular bleeding. When this form of 
haemorrhage is really profuse it will generally be found that a fibroid polypus 
is present, or is in course of formation. A small polypus of this variety may 
give rise to bleeding of the most alarming severity owing to laceration of the 
vessels in its capsule during the process of extrusion. 

Instances of fatal bleeding from fibroids, although very uncommon, have 
been from time to time recorded — not as the result of a single overwhelming 
loss of blood, but from the recurrence of severe losses at short intervals. 
After severe bleeding an amount of fresh haemorrhage may prove fatal 
which would be borne by a normal individual without difficulty. 

Internal bleeding sometimes occurs from fibroid tumours. Large sub- 
peritoneal veins are formed in many instances, and they may become 
varicose, or a venous aneurysm may be formed as in the case recorded by 
8pencer. In the exposed position they occupy, crossing the surface of a 
large tumour, they may be ruptured by direct injury giving rise to serious 
internal haemorrhage. From compression against the sacral promontory 
ulceration of the wall of the vein may occur, as in a case recorded by Bruce 
Clarke. Occasionally a fibroid tumour has been lacerated by a violent blow 
on the abdomen, and this also gives rise to profuse internal bleeding. 

One other point must be noted in regard to the influence exerted by 
fibroids upon bleeding from the uterus, viz. that the menopause is very 
commonly delayed for several years beyond the average date of its occurrence. 
The climacteric age when fibroids are present should probably be regarded 
as from fifty to fifty-five, instead of as from forty-five to fifty. This change 
is not confined to cases characterized by abnormal bleeding, but is a common 
feature of fibroids of all varieties. Cases in which irregular haemorrhages 
continue after the usual climacteric age has been reached, must not be 
regarded as instances of delayed menopause ; only cases in which the 
monthly losses continue to be regular can properly be so regarded. 

Pain. Pain is not a common symptom of fibroid tumours ; when present 
it is in many cases directly due to complications affecting either the tumour 
itself, or other structures adjacent to the uterus. 

Uncomplicated fibroids may, however, occasion pain in two ways : 
{a) by making the menstrual process painful ; (6) by compressing the vessels 
and nerves around them (pressure-symptoms). 

Dysmenorrhoea may be attributed either to mechanical interference with 
uterine contraction caused by an interstitial or submucous growth, or to 
excessive muscular contraction induced reflexly by the presence of a fibroid 
polypus. Severe menstrual pain is quite uncommon with uncomplicated 
fibroids, and as in the case of hsemorrhage, those which are subserous are the 
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most innocuous in this respect. Many of the complications referred to below 
as causes of pain may also occasion dysmenorrhoea, so that this symptom 
cannot be attributed directly to the tumour unless it is met with in an 
uncomplicated case. 

Pain from, 'pressure may be caused by fibroids which completely fill up 
the pelvic cavity, but in such cases other symptoms, also due to pressure, 
. arise, and the various effects of pressure will therefore be described together 
later on. 

When severe pain, whether menstrual or intermenstrual, is complained 
of, the presence of complications should be suspected. Perhaps that most 
frequently met with is coincident disease of the tubes and ovaries, the nature 
of which is referred to on page 395. Chronic inflammation of these organs may 
occasion more^or less constant abdominal pain or discomfort with resulting 
physical disability, and also may give rise to recurring attacks of pain of a 
severe character. Further, an ovarian cyst may co-exist with a fibroid 
tumour, and in such a case the ovarian cyst sliows an unusual liability to 
become adherent in the pelvic cavity. Being held down in the pelvis by the 
- superimposed uterine tumour, its circulation is impeded, and an inflammatory 
reaction is readily set up around it leading to plastic peritonitis. 

In the second place, changes may occur in the tumour itself which give 
rise to pain. Of these changes the one which most frequently causes pain is 
infection ; the sources of this infection and the resulting changes in the 
tumour are described on page 404. Acute infection leading to sloughing of a 
submucous or interstitial fibroid gives rise, in the initial stages, to acute pain 
and fever. Chrome infection leads to the formation of peritoneal adhesions 
around the tumour, and sometimes to thickening and induration of the 
cellular tissue. Often chronic tubo-ovarian inflammation is also present, 
the infective process having travelled through the uterus to reach the tubes. 
Adherent fibroids may be attended by pain of a subacute and more or less 
constant character, which is usually aggravated before and at the beginning 
of each monthly period, i.e. dysmenorrhoea of the secondary type may be 
present. 

Red degeneration or necrobiosis is also in many cases, although by no 
means invariably, associated with pain ; rise of temperature, although not 
always a regular concomitant of the pain, may occasionally be also 
present. 

Axiil rotation of a subserous stalked fibroid, or of a uterus containing a 
fibroid tumour, causes pain at first by interfering with the venous return 
from the tumour, and later by setting up peritonitic adhesions around it. 

When pregnancy occurs in a uterus the seat of fibroid tumours, severe 
symptoms may supervene from acute torsion of a pedunculated growth. This 
has twice been met with by one of us (C. L. ). Apart from such a rare occurrence, 
a good deal of pain is often complained of, which may continue throughout 
pregnancy, and may even be prolonged into the puerperium. This does not 
in all cases arise from degenerative processes, although pregnancy is one of 
the conditions specially favourable to the occurrence of red degeneration. 
Sometimes the fibroids increase rapidly in size, concurrently with the uterus, 
and the resulting total volume of the tumour becomes very large, so that the 
effects of pressure cannot be excluded. Often, however, the fibroids are 
painful on palpation, while the part of the uterus which contains the ovum 
is not, suggesting that some change has occurred in the fibroids tiiemselves. 
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There is no means of distinguishing, from the clinical character of the 
pain, the nature of the complication to which it is due. Usually the pain is 
referred to the lower abdomen and is more marked upon one side than the 
other, and it may extend down the thighs. Lumbar and sacral pain is, 
generally speaking, characteristic of pressure from a fibroid which has filled 
up the pelvis, Eecurring acute or subacute attacks of abdominal pain 
suggest inflammatory complications involving the tubes and the peritoneum. 
Fibroids which give rise to pain are also commonly tender to palpation, while 
unaltered fibroids are not. 

Pressure-jlymptoms. The clearest effects of the pressure exerted by a 
fibroid tumour are to be found in the case of the bladder ; these effects, 
however, are not seen with so much frequency as might be expected from 
the anatomical relations of the bladder to the uterus. Heavy fibroids of 
large size extending from the pelvis into the upper abdomen might be 
expected seriously to interfere with the diastole of the bladder ; in point of 
fact they do not, except in a comparatively small proportion of cases. The 
bladder appears to possess a remarkable facility in accommodating itself to 
altered conditions ; if its dilatation in the usual directions is impeded, it 
dilates in other directions with little loss of its retentive capacity. So long 
as a tumour superimposed upon the bladder is not fixed, but retains a fair 
degree of mobility, the only bladder-symptom is, as a rule, moderate fre- 
quency of micturition ; in the case of very large tumours this may become 
severe. 

It is in the case of fibroids impacted in the pelvis that the most marked 
disturbances of the bladder are met with. These tumours often raise the 
floor of the bladder high above the level of the symphysis pubis ; this will 
occur when the uterine tumour is retroverted, and is large enough to fill the 
pelvic cavity tightly, or when the fibroid develops beneath that portion of 
the base of the bladder which lies in contact with the uterus. The bladder 
then becomes an abdominal viscus even when empty, and an inevitable 
consequence is that the urethra becomes lengthened. Probably this 
lengthening is accompanied by increased tension leading to narrowing of the 
lumen of the canal. A bladder thus displaced is therefore liable to become 
the seat of retention of urine, which is probably due chiefly to narrowing of 
the urethra interposing an increased resistance to the expulsion of the bladder 
contents. The conditions are of course similar to those found in retroversion 
of the gravid uterus at the end of the third month. Yet retention occurs 
more frequently in this case than in the case of fibroids, probably because in 
the latter the changes are more gradually brought about. 

When retention of urine occurs under the conditions just described, the 
first attack often coincides with menstruation, or with the premenstrual 
congestive phase. Fibroid tumours can often be observed definitely to 
increase in size during the week preceding a monthly period, and this may 
raise the difficulties which the bladder has to encounter to a point at which 
it is impossible for it to overcome them. Sudden and complete retention, 
calling for the use of the catheter, is the usual form, and after a day or two 
in bed, with regular catheterization, the bladder will recover its functions, 
and recurrence of the trouble may be postponed for several weeks or months. 
The subsidence of the menstrual congestion, favoured by the horizontal 
position of the body, brings about sufficient reduction in size of the tumour 
to relieve the difficulty. The degree of congestion occurring at menstruation 
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is probably variable, and therefore recurrence of the trouble does not neces- 
sarily occur at the next period. 

It must not be forgotten that incontinence is a frequent symptom 
of retention. If the bladder becomes gradually over-distended from the 
accumulation of residual urine, the organ being unable to void its contents 
completely, the distension may remain unrecognized. Leakage occurs 
when the' sphincter becomes relaxed from over-distension of the bladder 
itself. 

Actual difficulty in passing urine, frequency and pain during and after 
micturition, may also be complained of, but only when evidence of urinary 
infection is absent can these symptoms be attributed to pressure by the 
fibroid. 

' The ureter may be displaced by intraligamentary or retroperitoneal 
fibroids, which burrow beneath it, raise it up, and stretch it. In many cases 
no ill-effects follow, but occasionally the ureteral lumen becomes narrowed, 
urine ceases to flow freely from the kidney, and hydronephrosis occurs ; in 
still rarer instances the kidney on the affected side atrophies. Compensatory 
hypertrophy of the remaining kidney may, however, prove adequate to the 
needs of the body, even in such cases, so that no clinical symptoms of renal 
disease may appear. Should urinary infection occur in a case in which the 
ureter has been thus obstructed, the kidney of the affected side will suffer 
severely, being less resistant to infective organisms, on account of the back 
pressure to which the renal pelvis is subjected. This was exemplified in a 
case seen by one of us (T.W.E.) in which a severe bacillus coli pyelitis of 
the left side appeared to be kept up by the pressure of a fibroid nodule 
on the pelvic portion of the ureter. 

Blood-vessels may show signs of direct compression by fibroid tumours, 
although, even with those of the largest size, the vessels may escape. The 
external iliac vessels at the pelvic brim are sometimes affected in this way, 
and the soft muscular floor upon which they lie perhaps accounts for the 
frequency with which they escape injurious pressure. /'The usual result of 
pressure is varicose or oedema veins of the lower extremities ; one side alone 
may be affected. More rarely a true thrombotic phlegmasia is seen from 
formation of a clot in the external iliac or femoral vein. 

The inferior ha 3 morrhoidal vessels are also liable to pressure, resulting in 
aggravated forms of piles. 

The Intestine. Cases of intestinal obstruction due to fibroid tumours 
occasionally occur. In the majority, the rectum or pelvic colon has been 
the seat of obstruction, due to compression by a hard, fixed pelvic fibroid ; 
several of such cases have been recorded in elderly women when the tumour 
lias been found to be calcified. The small intestine is also sometimes affected 
by a coil becoming nipped between the tumour and some unprotected bony 
surface on the pelvic brim, such as the sacral promontory or sacral ala 
(Barris).^ Acute intestinal obstruction has also occurred by the small 
intestine being gripped in a sulcus between two lobes of a rapidly growing 
fibroid, as noted by Span ton. ^ 

The upper abdominal viscera — stomach and liver — may be so much 
compressed by a very large fibroid growing upwards beneath the costal 

1 Barris, Proc. Bcry Soc. Med. (Obst. and Gyn. Sect.), vol. iv, pt. ii, p. 108, 1911. 

2 W. t). Spanton, Proc, Poy. 8oc. Med. (Obst. Sect ), vol. ii, pt. ii, p. 87, 1908. 

G. 27 
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arch that their functions are seriously interfered with. It is only with 
tumours of quite uncommon size that this will occur, and at the same time 
embarrassment of respiration and of cardiac action may be seen. 

Functional disturbance, s of digestion, in women who are the subjects of 
fibroids of moderate size, i.e. which do not exceed the level of the umbilicus, 
are often loosely spoken of as pressure-effects. This is, however, not so ; 
symptoms of this kind are independent of the tumour, and can usually be 
relieved by general measures. Constipation is also often so regarded but 
without justification, as is clearly seen when the constipation continues 
unrelieved after the removal of the tumour. 

Nerves are the least liable of all adjacent structures to be compressed by 
pelvic tumours. Only fibroids which burrow underneath the pelvic peri- 
toneum can affect them directly, and it is remarkable in how few instances 
any clinical evidence of nerve-compression can be found. Muscular paresis 
is practically unknown, and pain when present does not follow the distribu- 
tion of the nerves. Cases of sciatica, for example, are quite uncommon in 
association with fibroid tumours which, from their situation, might be 
expected to exert direct pressiirc upon the sciatic nerve. 

Reproductive Disturbances. The reproductive functions may be disturbed 
by fibroids in several directions. Sterility is found in about 30 jpcr cent. 
of cases; a considerable proportion of women with fibroids have borne 
children previous to the discovery of the tumour. During pregnancy there 
is an increased risk of abortion ; during labour serious difficulties from 
obstruction occasionally occur. During the puerperium there are risks of 
sloughing if the uterus should become infected ; a submucous tumour even 
when uninfected may be extruded with profuse haemorrhage, or a severe 
form of degeneration, such as necrobiosis, may occur. Yet it is quite possible 
for a woman with a fibroid tumour to bear not only one child, but several, 
without mishap. Submucous and interstitial growths are more harmful to 
the reproductive functions than subserous ones ; and only those which arise in 
the cervix or the lower part of the uterine body are liable to cause obstructed 
labour. 

Leucorrhoea. This is a frequent but unimportant symptom. It is due 
mainly to the coincident thickening of the endometrium. Sources of dis- 
charge, which are independent of the tumour, such as cervical ^ erosion ’ or 
mucous polypi, may also contribute to it. The discharge is of the common 
raucous or muco-purulent type which has been already described on page 1 20. 
Departure from this type rarely occurs except from secondary changes in the 
tumour. From infection, an offensive discharge may occur, which in the 
case of sloughing fibroids may be extremely putrid. A thin or watery, 
coloured discharge may occur when cystic degeneration has taken place. 
The significance of bleeding in the menstrual intervals has been already 
referred to. 

From what has been said it will be seen that the clinical results of the 
presence of a fibroid tumour are very variable. Under favourable circum- 
stances it is not incompatible with unimpaired general health, and it may 
remain quiescent for many years, during which its existence is unsuspected. 
At the same time, in the majority, a certain amount of trouble accompanies 
a fibroid tumour, the severity of the symptoms being graduated, from what is 
almost negligible, up to a degree at which the general health is profoundly 
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affected. And further, tumours which have remained quiescent for several 
years may at any time, from change in their mode of growth {e.g, extrusion 
into the uterine cavity), or from secondary changes, suddenly reveal their 
presence by symptoms of a more or less serious character. 

There are certain special risks inseparable from each variety of fibroid ; 
thus submucous growths may become polypoid or may slough ; interstitial 
and subserous growths may undergo cystic degeneration or necrobiosis ; 
subserous stalked growths may become twisted ; all varieties may become 
infected by an ascending infection of the genital tract, and also, in some 
cases, from the bowel. Recorded instances in which fibroids have directly 
caused a fatal result are extremely rare, taking into consideration the great 
frequency of their occurrence. In consequence of the variety of unfavourable 
influences which they may exert, however, both directly and through the 
changes they induce in other organs, fibroids occupy a position among histo- 
logically benign neoplasms which is unique. No other structurally innocent 
tumour produces such widespread and unfavourable effects as are so often 
seen with fibroids. 

PHYSICAL DIAGNOSIS OP FIBROIDS 

Fibroids usually occur as multiple tumours, although occasionally they 
arc solitary ; some grow outwards beneath the peritoneal covering, pro- 
ducing a nodular mass ; others remain interstitial or submucous, when the 
surface of the uterus is generally smooth ; the great majority are inelastic 
solid growths, but they may become of stony hardness from calcification ; 
or they may become softened or dt^finitely cystic in character from degenera- 
tive changes. Usually insensitive to touch, they may become tender or even 
acutely painful from secondary changes. Further, they vary in size from 
tiny nodules up to a mass large enough greatly to flistend the entire abdo- 
minal cavity. It will be clear that the physical diagnosis of tumours so varied 
in character may present great difficulties. For purposes of note-taking 
those which do not extend above the pelvic brim may be called small fibroids ; 
those which extend above the pelvis but do not exceed the level of the 
med'imn-siz^ : those which exi^eed the level of the umbilicus — ■ 
large fibroids. 

In the first place certain points applicable to fibromyomata of all sizes 
should be borne in mind, Submticous fibroids tend to produce a symmetrical 
enlargement or expansion of the uterus similar to that of pregnancy, together 
with a proportionate elongation of the uterine cavity which, under favourable 
conditions, can be detected by the sound. A measurement of as much as 
6 inches may be obtained, and under no other conditions except pregnancy 
is the uterine cavity lengthened to such an extent. It must, however, be 
•recollected that owing to distortion of the uterine cavity {see Fig. 236) the 
sound may fail to pass up to the fundus, so that a short measurement cannot 
be trusted in all cases. Interstitial fibroids tend to produce an asymmetrical 
tumour, the surface of which is smooth and regular ; elongation of the 
uterine cavity may be detected as in the former case. Multiple subserous 
fibroids tend to produce a tumour of quitij irregular shape and of nodular 
surface ; individual masses of the tumour may be movable independently 
of the whole, showing that they are stalked, or loosely attached though 
sessile ; the uterine body may sometimes be made out among the masses of 
which the tumour consists, and may not be greatly enlarged nor its cavity 
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greatly, if at all, lengthened. Subserous nodules vary a good deal in con- 
sistence and in the degree of smoothness of their surface. Sometimes a 
solitary subserous fibroid attains a very large size, forming a smooth-walled 
tumour, the connection of which with the uterus may not be easy to 
demonstrate. 

Lastly, it must be recollected that in multiple fibroids all three classes 
are often represented, which introduces a further element of complexity 
into the physical characters of the resulting tumour. It follows from what 
has been said, that a uterine fibroid tumour may be so large, and of such 
irregular shape, that it bears no resemblance to the parent organ. 

Certain diagnostic points may now be noted which serve to distinguish 
all tumours of uterine origin from others, and which are applicable to all kinds 
of fibroid. 

There are two pelvic organs in which tumour-formation is common, the 
uterus and the ovary ; uterine tumours are with few exceptions solid 
growths ; ovarian tumours may be either cystic or solid, but cystic tumours 
predominate in the proportion of about 9 to 1 . A solid tumour occupying 
the pelvis or the lower half of the abdomen may therefore presumptively be 
regarded as uterine in origin ; a cystic tumour in the same position may 
presumptively be regarded as ovarian. 

Under favourable conditions, the distinction between cystic and solid 
tumours is made with ease ; a dense inelastic mass is readily recognized by 
palpation as solid, while a lax cyst, filled with thin fluid, readily yields 
fluctuation and a fluid thrill. But solid tumours are not all densely hard, nor 
do all cysts yield a fluid thrill ; by softening of the tissues a solid tumour 
becomes yielding, and by subdivision into small loculi, the contents of which 
are always thick and may be even semi-solid, a cyst may become resistant ; 
the result is that the distinctive characters of each become obscured. 

Another factor which affects facility of diagnosis is the condition of the 
abdominal walls . When the muscles are not unduly resistant and th e amount 
of adipose tissue is small, the conditions are favourable. In the case of 
obese women the difficulty of determining the character of an abdominal 
tumour is very much increased, for through a thick abdominal wall solid 
and cystic growths feel very much alike. 

A tumour in the pelvis or lower half of the abdomen which is definitely 
solid in consistence is therefore probably a uterine fibroid. Confirmatory 
evidence of its uterine origin may be sought in several directions. 

The first point is the relation of the cervix to the tumour. In some 
instances it is easy to demonstrate the continuity of the vaginal cervix with 
the tumour ; thus in medium-sized fibroids which lie above the pelvic brim 
and are non-adherent, the cervix can be felt on bimanual examination to 
pass upwards into the mass, and on gently rocking the tumour from side to 
side with a hand placed on the abdomen, it will be seen that the least move- 
ment is shared by the cervix. This test must not be sought by pressing the 
tumour down into the pelvis, as this would depress the cervix even if the 
tumour were only superimposed upon the uterus. In the case of small pelvic 
tumours the same test can often be applied, but owing to the more confined 
space in which they lie, lateral movement of the tumour is necessarily more 
restricted. In the case of a retroverted uterine fibroid tumour, the con- 
tinuity of the cervix can be readily felt through the posterior fornix. 

The sound is an instrument upon which little reliance can be placed in 
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the diagnosis of uterine tumours. As already stated, owing to eneroaehment 
of the growth upon the lumen of the uterus, an elongation of the cavity may 
escape detection by the sound, and further a large uterine tumour may exist 
without producing any elongation of the cavity. Therefore measurements 
with the sound, unless definitely increased above the normal, are valueless. 
Sometimes the direction in which the point of the sound passes is a useful 
indication ; if it passes into the tumour-mass, the probability of the uterus 
being involved is of course very great, although even then it must be 
recollected that the uterus may be adherent to the tumour and not form 
part of it. For reasons already stated, the use of the sound, exc(‘pt under 
anaesthesia, is not to be recommended (see p. 213). 

Examination under ana3sthesia may demonstrate the independence of the 
ovary on each side from the tumour ; but for a definite result the conditions 
must be favourable, i.e. the tumour of moderate size, and the abdominal 
walls thin. 

These general j)oints having been considered, it will be convenient to take 
up the diagnosis of certain types of fibroid tumour. 

Small Fibroid Tumours. The simplest diagnostic instance is the small 
submucous or interstitial fibroid. This gives rise to a smooth-walled, solid, 
pelvic tumour, the continuity of which, with the cervix, is usually easy to 
determine. In the case of a submucous growth, or an intra-uterine polypus, 
the enlargement may closely resemble in outline that due to pregnancy, the 
uterus being expanded so as to become approximately globular. Interstitial 
growths may cause distortion in shape, when the differentiation from a gravid 
uterus is much easier. These growths have not, as a rule, the densely hard 
consistence of the larger tumours, which are mainly subserous. 

Four points of distinction from a gravid uterus may be sought for : 

(1) The menstrml history is usually distinctive; in normal pregnancy 
amenorrhoea is almost invariable ; with fibroids amenorrheea is almost 
unknown until the climacteric age, with the sole exception that pregnancy 
may occur in a fibroid uterus with resulting amenorrhoea. From pathological 
causes, however, pregnancy may give rise to irregular or continuous bleeding, 
which may equally be caused by a fibroid tumour. 

(2) In primigravidse changes indicative of pregnancy may be found in 
the breasts, such as hypertrophy of breast-lobules, increased pigmentation of 
the areola, and the presence of secretion which can be expressed through the 
nipple. (3f these changes, one, viz. the presence of secretion, may also be 
met with in fibroid tumours ; the other breast-changes just mentioned are, 
however, only seen in pregnancy. 

(3) The condition of the cervix is a point of distinction to which great 
importance must be attached. Softening such as is met with in pregnancy 
does not occur with fibroids, the cervix being often unusually hard and 
resistant. If ordinary care is taken the mistake will not be made of con- 
fusing an erosion with the softening of pregnancy. A certain amount of 
purplish discoloration of the mucous membrane of the cervix like that of 
pregnancy is sometimes seen with fibroids. 

(4) Intermittent contractions may be detected in a uterus of the third or 
fourth month of pregnancy ; at this period the contractions are feeble and 
care is necessary to detect them. Often they produce a recognizable altera- 
tion in the shape of the uterus rather than a change of consistence. But when 
recognized they constitute an important sign of pregnancy. Intermittent 
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rontractions do not occur in a uterine fibroid tumonr except when pregnancy 
is also present. 

The diagnosis of the occurrence of pregnancy in a fibroid uterus will be 
referred to later on. 

Medium- and Large-sized Fibroid Tumours. These tumours are much 
more diversified in character than the small ones. As a rule the growths 
are multiple, and when a number of subserous nodules or masses are present, 
the resulting tumour is quite irregular in shape, and does not retain the 
median position of the parent organ, but extends much further to one side 
than the other. These tumours are nodular or bossy on the surface, or they 
may consist of two or more large masses which can be moved independently 
of one another. The constituent masses are often of diverse degrees of 
hardness. Sometimes a portion of the tumour may be so freely movable as 
to suggest that it is pediculated. Occasionally solitary fibroids attain a 
very large size, forming smooth -walled single tumours, which are approxi- 
mately median in position, and uniform in consistence. 

There is seldom any difficulty in demonstrating the pelvic connections" 
of a large fibroid tumour. Even in the case of pediculated subserous 
growths the pedicde is very rarely long enough to enable it to ride free above 
the pelvic brim, as may happen with an ovarian cyst {see p. 644). In nearly 
all cases some portion of the tumour remains pelvic, and on abdominal 
examination it can be followed downwards into the pelvic brim (see p. 98). 
For this reason they are, generally speaking, less mobile than ovarian 
tumours, especially as regards movement in a vertical plane, this movement 
being checked by the cervical attachments. 

On auscultation of a large fibroid tumour a souffle can often, but not in 
all cases, be detected over some part of the tumour. It is similar in character, 
although seldom so pronounced, as that produced by a gravid uterus. This 
sign is, strictly speaking, merely an indication that large superficial arterial 
branches are present on a part of the tumour which is accessible to the 
stethoscope. The anatomical arrangements of the blood-supply of the 
uterus favour the formation of such vessels when the organ becomes greatly 
enlarged either from tumour-formation or from pregnancy. In the case of 
ovarian tumours, a souffle is never heard. 

With fibroid tumours of this class, the conditions found on internal 
examination are very variable. In some cases, the tumour lies entirely above 
the pelvic brim, and can be reached only with difficulty, if at all, per vaginam r 
the cervix and the lowest part of the uterine body are not involved, and the 
lower pole of the tumour consequently forms a narrow neck. In other cases, 
a portion of the tumour may lie in the pelvis, and may be felt as a pro- 
tuberance springing from the lower part of the uterus. Occasionally a fibroid 
tumour is seen which not only rises well above the pubes but also more or 
less completely fills the pelvic cavity. Sometimes such tumours have arisen 
in the posterior uterine wall, and have become moulded exactly to the pelvic 
cavity ; they are practically immovable and are described as impacted. 
More often these tumours are either retroperitoneal in position, or they arise 
in the cervix (cervical fibroids). The physical characters of these varieties of 
fibroids deserve special consideration. 

Retroperitoneal fibroids (see p. 385) of large size cause more extensive 
changes in anatomical relations than any other pelvic tumours. On 
abdominal examination, their only striking feature is their immobility; 
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much less lateral movement is possible than with the ordinary varieties. On 
pelvic examination, two points, as a rule, attract attention, lii the first place 
the cervix is frequently displaced to a very marked extent, in an upward 
and forward direction. It may lie above the upper border of the pubes and 
be almost inaccessible to the finger ; the anterior vaginal wall is at the same 
time elongated, and its direction has become nearly vertical. 

The second point is that the tumour-masses may extend downwards 
into the pelvic cavity to a great depth. The largest part is usually found 
behind, where it may open up the cellular tissue of the recto- vaginal septum 
until it extends as far as the middle of the posterior vaginal wall. The 
formation of such a tumour-mass necessarily raises the cervix and pushes 
it forwards. On rectal examination, the size and consistence of such a mass 
can be better felt than per vagtnam. Sometimes a large retro verted fibroitl 
tumour, or a tumour with a large subserous outgrowth from the posterior 
wall, gives rise to similar pelvic conditions. 

Cervical Fibroids, These tumours rarely extend higher than the level of 
the umbilicus. They are almost always solitary, and form firm, smooth - 
walled tumours of oval outline. Occasionally a movable nodule can be felt 
upon the summit, which represents the upper part of the uterine body {see 
Fig. 235). On vaginal examination they are found to extend deeply into 
the pelvis and to be nearly fixed. The vaginal portion of the cervix is always, 
to a greater or less extent, involved in the tumour. In an extreme case the 
characteristic finger-shaped process of the portio vaginalis is entirely 
absent ; in the vaginal vault is then felt a smooth, oval or conical mass, and 
upon the surface of this mass careful (examination will dc'tect a small ap(uture 
surrounded by a slightly raised lip, representing tin* external os. In a less 
extreme case the lowest part of the vaginal portion is presc^rved and may be 
recognized by touch, while the* tumour is felt to expand rapidly above it. 
Both conditions form a striking contrast to those cases in which the cervix 
is not implicated and a well-formed neck remains. 

The largest fibroid twnoms, especially as they may become cystic, can only 
be compared with ovarian growths, and their physical diagnosis will be con- 
sidered in the section on the Diagnosis of Ovarian Tumours (pp. 645 and 649), 

Pathological Diagnosis. The exact diagnosis of the histological nature of 
a uterine tumour cannot be made until it has been removed, carefully 
inspected throughout, and submitted to expert microscopical examination. 
Clinical diagnosis can therefore never be more than the estimation of 
probabilities, and it calls for no detailed discussion. An unaltered fibroid 
tumour may be confidently recognized by the following three steps of 
diagnostic reasoning : — 

(1) A solid tumour is present with pelvic connections. Probably the 
patient suffers from excessive monthly bleeding, or from irregular haemor- 
rhages, but these symptoms are sometimes absent. (2) The tumour is 
recognized as uterine from its relation to the cervix, and possibly from the 
presence of an unaltered ovary on each side. (3) It is assumed to be innocent 
in character from (a) the long duration of the symptoms, and sometimes the 
known presence of a tumour for a long period ; (b) the mild and unprogressive 
character of the symptoms, and the well-maintained health of the patient. 

Any departure from this clinical outline arouses suspicion of the existence 
of some complication which may be of the nature of an infection, or of an 
intrinsic change in the character of the neoplasm. 
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Reference has been made already to the fact that sarcomatous changes 
have been sometimes unexpectedly found in isolated areas of fibroid 
tumours systematically examined after removal. Again, carcinoma may 
appear in the endometrium of a fibromyomatous uterus, giving rise to no 
symptoms at first, or only to slight irregular bleeding. In the early stages of 
these malignant processes there are no clinical data to warn the clinician 
of their presence. 

It follows from this, that after its removal a fibroid tumour should be 
carefully examined, and if its naked-eye characters are equivocal, an expert 
histological diagnosis should be sought. 

The occurrence of red degeneration can usually be clinically recognized. 
It is met with predominantly in connection with pregnancy or thepuerperium ; 
it gives rise to local pain referred to some part of the tumour, and occa- 
sionally to mild pyrexia with symptoms of general illness ; the afiected part 
of the tumour becomes tender to touch and is recognized by the patient as 
the seat of the pain she complains of. Nevertheless, well-marked necrobiosis 
may be found in a portion of a tumour although the symptoms did not 
suggest that this change had occurred. 

TREATMENT OF FIBROID TUMOURS 

There are no means known by which the formation of fibroid tumours 
can be prevented, or their subsequent growth controlled. Medical and 
therapeutic measures may be successful in palliating the symptoms to which 
they give rise ; cure can be obtained by surgical measures, or in some 
instances by the use of radium or of large doses of Rontgen rays. 

Not all fibroids require treatment ; unless symptoms clearly attributable 
to their presence are met with no treatment need be adopted, and in many 
cases it is better that the patient should not be informed of the existence of 
the tumour. The personal experience of one of us (C. L.) has led him to 
believe that in 55 per cent, of all fibroids no treatment is required. It must 
be recognized that considerable difference of opinion exists upon this matter, 
and no individual view would meet with universal acceptance. 

It will be generally agreed that symptomatic treatment can never be 
curative ; it is, however, useful on occasion, either by way of preparation 
for operation or in an emergency. 

Symptomatic Treatment. When mmorrlwig%a is the only symptom caused 
by a fibroid tumour, rest in bod during the monthly period is sometimes 
sufficient to reduce the flow to moderate limits, within which it does no 
harm. Over-exertion, or chill during menstruation, may occasion a violent 
or protracted liaemorrhage. 

Haermrrhxige and anaemia are interdependent conditions, and both must 
be treated if success is to be attained. 

The medicinal treatment of uterine hsemorrhage has been already 
aescribedon page 116 ; it only remains in this place to indicate that in cases«^ 
of bleeding from fibroid tumours preparations of ergot are seldom successful. 
The prospects of efficiently controlling haemorrhage from fibroid tumours 
with drugs are not good. 

Bleeding of the most severe type can usually be temporarily controlled 
by plugging the vagina. In these cases, the uterine cavity also can some- 
times be plugged in an emergency, as the cervical canal is patulous, but the 
greatest care is required to avoid infection if this method is employed. 
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After a severe lieemorrhage, the patient should be kept in bed and treat- 
ment directed to the resulting anaemia. Iron, given by ‘ intensive ’ injec- 
tions of ferruginous serum, or in some of its milder forms, haemoglobin, 
bone-marrow, raw-meat juice, and a liberal supply of milk, are the more 
important items in the treatment. The ability of different persons to recoyer 
from large losses of blood is variable ; many women appear to suffer little 
and recover rapidly ; others do not properly recover even when treated in 
the manner just indicated, and successive haemorrhages, in already anaemic 
patients, become more and more difficult to control. 

Pain and Pressure-Symptoms. Pain may be due to secondary changes 
in the tumour, such as degeneration or inflammation, or to pressure upon 
other viscera, or upon nerves. 

Pressure upon the bladder, causing frequency of micturition, incontinence 
or retention, is most often met with in connection with menstruation — either 
during or immediately before the period, and is probably due to a slight 
increase in the size of the tumour from congestion. ITnder these circum- 
stances, retention requires the regular use of the catheter until in the 
natural course the tumour diminishes in size, the pressure is relieved, and the 
bladder recovers. Retention occurring in the menstrual intervals can also 
be temporarily relieved by rest in bed and the catheter. In a few fortunate 
cases it may be possible to give more permanent relief by pushing the tumour 
out of the pelvis and above the pelvic brim, under anaesthesia if necessary. 
A small fibroid tumour in a prolapsed uterus causing bladder-symptoms 
may be usefully treated by a pessary, if the condition of the perineum 
allows of the instrument being retained. 

Treatment by Irradiation. It has now been shown conclusively that 
certain classes of fibroids can be successfully treated by radium or with 
X-rays. The use of X-rays for this purpose was suggested by the observa- 
tions of Albers-Schonberg (1903) and others who succeeded him, upon the 
destructive action of the rays upon the genital glands of animals. It was 
shown that atrophy of the ovaries with more or less complete destruction of 
Graafian follicles, and fibrotic changes in the interstitial tissue, occurred in 
animals, and later observations have shown that similar results are produced 
in the human ovary. The effect of prolonged and repeated exposures in 
women is completely and permanently to arrest menstruation. This implies 
that all the follicles have been destroyed, functionally if not anatomically, and 
as a small amount of active ovarian tissue suffices to keep up menstruation, 
total destruction is the result aimed at. Clinical and histological observa- 
tions have shown that in addition, the rays exert a direct effect upon the 
tissues of the fibroid tumour itself, resulting in atrophic changes. The 
indirect action through the ovaries is, however, the more important. 

These effects are produced by some, but not all, of the rays given out by 
an X-ray tube. The so-called hard, penetrating, or ^y-rays alone reach the 
deep parts of the body ; the soft rays, and the various secondary rays emitted, 
are absorbed by the skin and are the cause of X-ray burns and X-ray 
dermatitis ; these must be excluded by special methods of filtration. The 
technique of X-ray treatment of fibroids is consequently complicated, and 
special apparatus is required, and also special experience on the part of those 
using it. 

The treatment is prolonged, for exposures can only be made at suitable 
intervals. It does not, however, interfere with the patient’s habitual activi- 
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ties, and involves no risk to life when cases are selected with care. The few 
fatal results which have been recorded were clearly due to failure to recognize 
complications which should have contra-indicated the use of X-rays. 

A comparatively large experience of the results of X-ray treatment has 
now been gained, and it is certain that in properly selected cases complete 
cessation of both menstrual and irregular haemorrhages can be obtained, and 
in addition, in certain cases, diminution in size or, exceptionally, complete 
disappearance of the fibroid has been observed. The chief effect, and that 
most regularly seen, is control of bleeding. The condition produced is, in 
fact, an artificial menopause due to atrophy of the ovaries, and the general 
symptoms which occur with the normal menopause, such as flushings {see 
p. 92), are met with. 

Radium produces clinical effects similar to those of Rontgen rays, but 
these effects are produced mainly by the action of the rays on the uterus ; the 
-ovaries are less affected, owing to the restricted area of penetration of these 
rays. Consequently the physiological disturbance which accompanies the 
artificial menopause is less than when X-rays are employed. The radium 
is introduced into the uterine cavity, after preliminary dilatation and 
curettage ; consequently an anaesthetic is required, and the procedure may 
have to be repeated once or twice before the full result is obtained. It 
therefore lacks the simplicity of X-ray treatment, although it has the 
countervading advantages which have been just mentioned. 

The normal intra-uterine dosage is 150 mg. of radium bromide left in the 
uterine cavity for twenty-four hours. A filter of 2 mm. of lead or aluminium 
is employed, and the metal case is enclosed in rubber tubing. This can be 
sterilized by boiling, and after introduction of the tube, the cervix and upper 
part of the vagina are plugged with ribbon gauze to prevent displacement of 
the tube. The patient should be kept in bed during the treatment and for 
one complete day afterwards. 

The cases held to be suitable for irradiation are fibroids of small or 
medium size, which present no sign of degeneration or inflammatory changes, 
occurring in women of forty years of age or upwards, Large tumours which 
exceed the level of the umbilicus should be surgically removed on account 
of their bulk. Women below the age of forty sufier much from the effects 
of destruction of the function of the ovaries, and consequently at that age 
X-ray treatment should not be advised. Degeneration and inflammatory 
.changes should always be regarded as indications for operative removal of 
these tumours. 

Surgical Treatment. Under the following conditions it is agreed that 
surgical treatment should not be delayed : 

(а) When the tumour exceeds the size of a seven months gravid uterus ; 

the bulk of the mass is then a sufficient reason for its removal. 

(б) When the tumour is increasing rapidly in size, or is accompanied by 

pain or by irregular bleeding. 

(c) When a fibroid which has been quiescent, becomes troublesome in 
any way after the menopause. 

{d) When palliative treatment fails to control bleeding, and there is 
advancing anaemia. 

Myomectomy, or the excision of the tumour from the uterus, is a pro- 
cedure which can be carried out both by the vaginal and the abdominal routes. 
Per vaginam it is the operation employed for the removal of all fibroid polypi^ 
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and it also has extensive use tor sessile submucous growths even when these 
are of considerable size. In such cases it is customary to raise the bladder 
off the cervix and to incise the latter (hysterotomy) in order to give access to 
the growth. The capsule of the tumour is then divided and the latter cut 
into fragments {morcellement) of a size capable of removal. This combined 
procedure of myomectomy with rnorcellement is the operation of choice in 
cases of sloughing submucous fibroids, since the risk of septic peritonitis 
which an abdominal operation would entail is avoided. 

Myomectomy j>er Abdomen. This is the operation of choice in the case of 
solitary tumours in young women, in whom the conservation of the uterus 
is, of course, desirable. The technique of this operation has recently been 
greatly improved by Bonney,^ and it can be successfully undertaken even 
when a large number of growths are present. In order to decide the relative 
value of myomectomy and hysterectomy we must know (1) the mortality 
rate of the two operations, (2) the number of children born after myo- 
mectomy to women who were previously sterile, and (3) the number of 
myomectomy-cases w^hich have required subsequent surgical interference. 

(1) The latest statistics show that there is little to choose between the 
two operations as regards their mortality rate. In the statistics of the 
Mayo clinic (1920) a series of 741 myomectomies gave a primary mortality 
rate of 0*9 per cent. In the 220 cases of Bonney’s series the mortality was 
2*09, while Giles records 78 myomectomies with one death. It will be seen 
that these results compare favourably with those of hysterectomy (see 
p. 672).2 

(2) We are not yet in a position to judge of the value of the uterus as a 
child-bearing organ after myomectomy. In one series of cases 25 per cent, of 
women under forty became pregnant subsequent to myomectomy, but we 
are not told whether these pregnancies were carried to term or whether 
these patients were previously sterile. In the 741 cases which make up 
the Mayo series twenty- three married women who were previously sterile 
had one or more children after myomectomy. 

(3) Giles^ states that in his series 10 per cent, of the cases of myo- 
mectomy subsequently developed fibroids, but we are not told how many 
required interference. In the 741 cases of the Mayo series nineteen (2*56 per 
cent.) required ‘ secondary’ operations. These were performed mostly for 
inflammatory disease, but some for recurrence of fibroids. 

It would seem fair to draw the conclusion that when surgical interference 
for fibroids is necessary during the fertile period of life myomectomy should 
be considered as the operation of choice, but when this operation is under- 
taken permission to remove the uterus, if this is found to be necessary, 
should be obtained. 

Hysterectomy, with conservation of the ovaries when healthy, is the 
operation which will be found most generally useful for fibroid tumours. 
The artificial menopause which follows is not, as a rule, more severe than 
that which occurs naturally. If both ovaries are removed as well as the 
tumour, and the patient is under forty years of age, the climacteric symp- 
toms may be mitigated by ovarian grafting. 

1 Bonney, Jl. Obst. and Oyn., Brit. Emp., vol. 29, No. 4, 1922; vol. 30, No. 3, 1923; 
vol. 32, No. 1, 1926; Lancet, 1922, vol. ii, 746. 

* For the Primary Mortality-Rate of Total and Subtotal Hysterectomy, see “ Treatment 
of Fibroids,’’ C. Lockyer. Trans. Med. 8oc. Lond., vol. xlvii, 1924. 

® Giles, Diseases of Women, Bland-Sutton and Giles, 8th edition, 1926. 
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Which form of hysterectomy should be adopted is a continuous subject 
of debate. Our choice favours the routine employment of total hysterectomy. 

As previously mentioned, there are over 300 cases recorded of cancer of 
the cervical stump after subtotal hysterectomy ; also co-existing cervical 
cancer has been found in more than 2 per cent, of cases in a series of 
900 hysterectomies for fibroids. Total hysterectomy is the more difficult 
operation and takes longer to perform ; also in a few cases the removal of 
the cervix would entail a little additional risk owing to the presence of dense 
pelvic adhesions. This being so, we have no doubt that the easier and 
quicker supravaginal amputation of Baer will always find a place in the 
surgery of fibroids, but in our opinion it should be limited to the cases of 
fibroids which occur in sterile married women and in virgins. 

UTERINE POLYPI 

Only two kinds of polypi are common in the uterus, mmous or adeno- 
matous polypi Sindjibroid polypi. The former have their seat of election in 
the lower part of the cervical canal near the os externum, but may also occur 
in the uterine body. The latter, on the contrary, have their seat of election 
in the body, but occasionally occur in the cervix. Polypi which combine 
the characters of both kinds { jihroadenomatous) are not uncommon in both 
body and cervix. 

Mucous or adenomatous polypi are small, soft, ]>ediculated structures 
which are usually multiple, and of the average size of a pea, although they 
may sometimes attain the size of a cherry or even of a walnut. The variation 
in size will be appreciated by referring to Figure 251 . As seen at the mouth of 
the cervical canal they are of a light pinkish or red colour, and are attached 
either to an area of erosion^ or to the cervical endometrium within the canal. 
By their colour they are sharply distinguished from the vaginal mucosa. 
Though usually solitary, they may occur in groups of two or three. When 
occurring in the corporeal endometrium they are usually not discovered until 
removed by the curette {see No. 19 in Fig. 251, and Fig. 250). In Figure 256 
is shown a mucous polypus attached to the lateral border of the uterus whicli 
escaped removal, although the operation of curetting was twice performed. 
Hyperplasia, both of the cervical and corporeal endometrium, and cervical 
erosion are common accompaniments of mucous polypi. Polypi may also 
be met with in cases of chronic metritis {see Fig. 255). 

On histological examination they are seen to consist of a connective- 
tissue stroma of loose texture supporting numerous glands, some of which 
open upon the surface, others have become dilated and form small retention 
cysts {see Fig. 252). These glands are lined with cylindrical epithelium 
similar to that of the endometrium. The stroma is extremely vascular, the 
microscopic field showing a large number of vessels, both arterial and venous ; 
the former frequently show also thickening of their outer and middle coats 
(endarteritis). Some of the thin- walled vessels seen in Figure 252 may be 
dilated lymphatics, the maj ority are veins of large calibre . Sometimes, as th e 
result of stasis due to compression of their pedicle during extrusion, the vessels 
become engorged with blood (PI. XXIV, p. 404) and the polypus assumes a 
dark purple colour. The surface of a cervical mucous polypus somewhat 
resembles that of an erosion (compare Fig. 215, p. 365) ; it has an incomplete 
epithelial covering of cylindrical cells, chiefly found in the neighbourhood of 
the mouths of the glands. The firmer fibroid or fibro-adenomatous polypi 
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often have a covering of wi'll-developed stratified squamous epithcdium like 
that of the vaginal mucosa ; and sometimes the surface of the same polypus 
may show cylindrical epithelium in one part and stratified squamous 


)0. IRANSVERSE bECTiON THROUGH THE L TERINE WALL, showing a cystic polvpoidal overgTOwth of the endometrium. There 
is general h\^erplasia of the endometrium, which will be appreciates! by comparing this Figure with Figure 16, page 20 
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Fig. 251. Muc'oi-s Pglyj’i of the Ftekus. Nos. 1-18 show cervical 
polypi. No. 19 shows a corporeal polypus. A, Muscle- wall ; E, endo- 
metrium ; P, polypus. All the figures represent the actual size of sections 
of the growths prepared for microscopic examination. It will be noticed that 
the majority of the polypi are cystic. 




UTERINE POLYPI 


Fig. 252. Mucous Polypus of the Cervix. Thv si ronia is wry vascular and shows 
numerous large arteries with thickened walls, and also man}' veins and lymphatics. 

epithelium in another (see Figs. 253 and 254). Parts of the surface covered 
with squamous epithelium are smooth, parts covered with cylindrical 
epithelium are velvety in texture. 


lao. 25;}. Fibko-adenomatous Cervical Polypus. Thv epitlK lia) coveriim 
consists of a thick layer of stratified squamous epithelium like that found on 
the vaginal wall. The stroma consists of very vascular fibrous tissue. 
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Fig. 254. Fibko-a denomatoi s ( ‘ekvicai. Polypus. From the same specimen 
as Figure 235. The surface is papillomatous and covered completely with a 
single layer of columnar epithelium. The stroma consists of vascular fibrous 

tissues. 


Fig. 255. Mucous Polypi attached at the level of the internal os in 
A CASE OF Chronic Metritis. The free ends of the long slender polypi 
have undergone necrotic changes. 
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Two symptoms are commonly associated with mucous polypi, viz. haemor- 
rhage and leucorrhoea ; it will b(* recollected that the same symptoms are 





I^io. 256. Mucous Polypus of the Kndometiuum in a cask of C’ueonic 
Metritis. The fibro-muscular wall of the uterus is greatly thickened 
(Charing Cross Hospital Museum). 


often caused by chronic endometritis {see p. 370). Profuse or protracted 
monthly loss results from intra-uterine (usually fibroid) polypi, and irr('gular 


PIG. 251 — ^PoLYPI FROM THE CeRVIX OI A (itlLD ET. ONE YEAR AND 
SEVEN MONTHS (after (’. de W. (Ubb), 

or occasionally continuous slight bleeding from cervical (usually mucous) 
polypi ; often both types of bleeding are met with in severe cases. A mucous 
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polypus of small size sometimes causes hsemorrhage so severe as to endanger 
life. 

The diagnosis of cervical polypi is very simple, for they can be felt with 
the examining finger and inspected with the aid of a speculum {see Fig. 255). 
Intra-uterine polypi can only be detected by exploring the uterus with the 
finger, or by the use of the curette {see Fig. 256). All polypi should be 
submitted to careful histological examination, for apparently innocent 
growths may eventually prove to be sarcomata {see below). 

The treatment of cervical polypi is to seize them with forceps, crush, and 
then twist them off by tearing through the pedicle. Small ones may be 
destroyed by the actual cautery. It is well at the same time to curette the 



Fig. 258. Section of Inset seen in Figure 259 under Hkjher Magni- 
fication. It shows a Papilliferous Carcinoma arising from the Basal 
Layers of the Surface-Epithelium. X 90. 

uterus, as hyperplasia of the endometrium so frequently accompanies 
mucous polypi. 

Fibroid polypi have been described in the section dealing with fibroid 
tumours of the uterus (pp. 389 and 395). 

Placental polypi are a sequence of incomplete abortion, or of retention of 
a piece of placenta after labour. Hsemorrhage occurs from partial separation 
of the retained structures, or from imperfect uterine retraction. Coagulation 
of effused blood takes place upon the surface, and gradually the mass grows 
by accretion, until it may fill the uterine cavity, and project at the external 
os. These polypi are always single. 

Malignant Polypi. All polypi removed from the uterus, whether from 
cervix or body, should be examined histologically, and if found to be 
malignant the uterus should be removed^ 
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The more usual type of malignancy encountered in polypoid form is sar- 
coma, and this should always be suspected in cases where polypi recur after 
removal ; sometimes the ‘ polypus ’ proves to be the lower pole of a submu- 
cous sarcoma which has protruded through the cervix {see Fig. 278, p. 454 ). 

The cervix is one of the sites of election for sarcomatous growths 
occurring in infancy. The grape-like sarcoma 
may start as a polypus of the cervical endo- 
metrium. The polypoid growth illustrated 
in Figure 257 was reported by a competent 
pathologist as consisting of unstriped muscle 
and connective tissue. Its interest lies in the 
fact that it was removed from the cervix 
of a child aged nineteen months. 

Malignant polypi of epithelial origin are 
rare. The one illustrated (Fig. 259) was a 
polypus which took the form of a papilliferous 
carcinoma of the cervix. 

Diagnosis of an Intra-uterine Polypus. In 
all ^ cases of severe haemorrhage, whether 
menstrual or irregular, for which there is no 
obvious cause in the cervix or vagina, the 
possibility of a polypus in the uterine cavity 
im^st be considered. Small mucous polypi 
occasion only slight enlargement of the uterus, 
of the same character as that found in chronic 
endometritis. Fibroid polypi are always large 
enough to cause considerable increase in the 
size of the uterus, and in some cases it may 
be felt to be as large as a cricket ball. 

Usually the uterus is globular in shape, and 
its walls are smooth, unless other interstitial or 
subserous fibroid growths are also present. 

In consistence the uterus is harder than 
normal. Bimanual examination may set up 
considerable haemorrhage. The sound gives 
a long measurement in these cases, unless its 
passage is checked by the polypus ; some- 
times the tip of the sound may be felt to im- 
pinge upon the polypus and then slip past it. 

Usually, however, the sound fails to elicit Polyjhis 

definite signs of its presence. If the internal Assi Mion thk 

os is open the polypus may be seen, or felt by ^ ^ a ^ ^ ' 

the finger. 

In the great majority of cases, the diagnosis can only be made by 
dilating the cervix, and then exploring the uterine cavity with the finger. 
Fibroid polypi feel firm and smooth, and do not bleed severely when touched ; 
mucous polypi are soft and compressible ; placental and malignant })oly |)i 
are soft and friable, and may bleed j>rofusely under examination. The 
placental polypus can readily bt‘ d<‘lar,h(‘d with the tingor. leaving tin* 
uterine wall smooth ; further, it is associated with a history of ha rnorrhago 
dating from an antecedent miscarriage or labour. 
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As previously stated, it is of great practical importance that all uterine 
polypi removed by operation should be examined histologically, since 
apparently innocent growths may prove to be malignant. 

The treutment of an intra-uterine polypus is to remove it and curette the 
uterus, after first dilating the cervix, unless this has been already effected 
by the polypus. 

UTERINE CASTS 

Casts of the uterine cavity of four distinct kinds are known to occur : 

(1) Decidual casts ; (2) massive menstrual exfoliations ; (3) fibrinous casts ; 
(4) blood-casts. 

(1) Decid^ml casts are passed most commonly in cases of extra-uterine 
gestation ; these have already been described {see p. 174). Much the same 
type of cast is more rarely passed in cases of uterine pregnancy which end in 
abortion {see Fig, 260). The cast in this case is similar to that which is seen 

in ectopic pregnancy, and no trace of an ovum 
can usually be found. It has been attributed 
to inflammation of the endometrium preced- 
ing, or subsequent to, implantation of the 
ovum, but in a series of cases investigated by 
one of us no history of infection was obtainable, 
and all evidence of an extra-uterine pregnancy 
was wanting. 

(2) Massive menstrmil exfoliation has 
already been described (p. 165). 

(3) Fibrinous casts are occasionally passed 
during the course of one of the specific exan- 
thems {see Fig. 261) ; they are not a conse- 
quence of pregnancy, and contain no recogniz- 
able portions of the endometrium in their wall. 
They appear to be a local phenomenon due to 
a general blood-infection. 

(4) Blood-casts, These are the rarest of all ; 
an example is shown in Figure 262. This cast 
forms a complete mould of the cavity of the 

uterus, from the fundus to the external os; its lower end consists of a 
conical portion about 1 inch in length, which is separated from the body 
of the cast by a shallow sulcus corresponding to the position of the os 
internum. The specimen shown in the Figure consisted of a solid mass of 
coagulated blood, and was passed from the uterus by a woman who after- 
wards died from acute septicaemia of tonsillar origin. 

ADENOMYOMA 

An adenomyoma is a new formation consisting of gland-elements 
and muscle-tissue, to which is added a certain amount of remarkably 
cellular connective tissue around the glands. The commonest situa-*' 
tion in which adenomyomata are found is the female genital tract, and 
the uterus itself forms the site of election for most of these tumours. They 
are also met with in extra-uterine situations, notably in the round ligaments, 
the ovaries, and in the rectogenital (recto-uterine and recto-vaginal) con- 
nective tissues. 



Fig. 260. Decidual Cast, 

PASSED AS AN ABORTION. 
The foetus had been absorbed. 
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Etiology. To discuss the etiology of adeuomyomata intelligently we must 
bear in mind the above fact, viz. that this condition is met with, not only in 
pelvic, but in extra-pelvic situations ; this helps to explain tliat no single 
causal factor is forthcoming. The trend of modern o|)inion is to regard 
intra-pelvic adenomyomata as being deriverl from the mature uterine mucosa. 
Cullen, the greatest authority on these structures, as early as 1908 upheld 
this view. According to his diverticular theory the starting-point of the 
growth was a diverticulum from the corporeal endometrium penetrating 
into the muscle of the uterine wall ; further, the invading structure could 
spread into adjacent tissues and cause extra-uterine growths. 

The researches of Sampson (1921-1922) on haemorrhagic cysts of the 



Fig. 261. Fibrinous Uterine Cast. The 
wall consisted of fibrinous material and 

contained no endometrial tissue. The con- Fig. 202. Complete Uterine Blood - 

tents were fluid blood. From a case of Cast. From a case of tonsillar septi- 

typhoid fever. csemia. 

ovary have thrown a new light on the etiology of this type of growth, so 
that what was formerly stated upon the subject requires some alteration. 
Sampson was the first to point out that endometrial fragments shed during 
menstruation may regurgitate and pass along the Fallopian tubes, thus 
effecting what he calls a cellular spill,” on to the adjacent structures — 
ovaries and peritoneum. It is claimed that in such situations they may 
form grafts possessing the power of growth and invasion. By a process, 
of erosion the endometrial grafts arc said to penetrate into the ovarian 
substance, develop there, and produce the well-known haemorrhagic cysts 
of the ovary. These observations have the support of many observers 
including Blair Bell and Vernon Bailey, so that the etiology of ‘ adeno- 
myoma ’ as it occurs in the ovary, appears to be definitely cleared-up, 
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i.e, it is regardf'd as the product of grafts derived from the mature 
corporeal endometrium. Granting this much it is conceivable that the same 
endometrial grafts when alighting on the floor of the pouch of Douglas, may 
account for certain of the adenomyomas which are to be found in the 
recto-genital space. We must interpolate in passing that the viability of 
endometrial tissue cast off during menstruation has been denied (unjusti- 
fiably we think) by Novak and Telinde. 

It will he noted that Sampson’s theory does not invalidate, but rather 
supplements, that of Cullen by affording an explanation of how the endo- 
metrial tissue may reach certain extra-uterine situations. Thus for all intra- 
pelvic adenomyomas we can accept the uterine endometrium as the source 
of origin. When the growth appears in the uterine wall, Cullen’s diverticular 
theory holds the field, and for extra-uterine situations we have Sampson’s 
theory of epithelial shedding or “ cellular spill,” as an explanation. The 
presence or absence of muscle in the growth will depend upon the histology 
of the invaded tissue and is of no etiological importance whatever. The fact 
that to what we speak of as an ‘ adenomyoma ’ Sampson applies the term 
‘ adenoma,’ and Blair Bell ‘ endomctrioma,’ need not confuse the issue 
from the etiological standpoint since the presence or absence of musc’e 
does not influence the question of causation. There remain to be accounted 
for the adenomyomas in extra-pelvic situations. 

Adenomyomas have been found in the alimentary tract, the umbilicus, 
the round ligament, the inguinal canal, and in many other localities. In some 
of these situations it seems to us improbable that the glandular and con- 
nective- tissue elements of the growth can have arisen from the uterine 
mucosa. In the case of the inguinal growths it is possible that embryonic 
Mullerian rests have been dragged down by the round ligament during its 
descent into the inguinal canal, and have there formed the starting-point of 
the adenomyoma. With this view Cullen agrees, but Sampson regards these 
ectopic endometriomas ” as metastases produced by vascular dissemination 
such as occurs in malignant neoplasms. 

For analogous growths in the alimentary canal, umbilicus, appendix, 
liver, and kidney, we must seek an explanation of their origin in a study of the 
behaviour of epithelium in the presence of inflammation. Chronic inflam- 
mation beneath a mucous surface, a serous surface, or the skin, produces an 
infiltrative proliferation on the part of adjacent epithelium. This epithelial 
proliferation is at first a protective process such as is seen in the covering over 
of an ulcer, but it can, and does, overstep the limit of physiological hyper- 
plasia by producing epithelial tubules, which give all the appearances of a 
glandular invasion. 

The newly-formed tubules set up irritation in the tissues which they 
invade ; the evidence of this is that the invaded tissues themselves undergo 
hyperplasia. The result is an adenoma when muscle is absent, an adeno- 
myoma when muscle is present, or a fibromyoadenoma when connective 
tissue hyperplasia as well as muscle-hyperplasia is in evidence. 

Peritoneal endothelium (serosal epithelium) behaves in the same way 
as that above stated . This was first pointed out by Iwanoflt who originated the 
‘ serosal ’ theory which attributes the source of the gland-elements in 
adenomyoma to the peritoneum (serosal epithelium). ^ 

^ For a further consideration of this subject, see “ Fibroids and Allied Tumours,” 
C. Lockyer. Macmillans, 1917. 
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The above considerations enable us to classify adenomyonia into : - 

I. Intra-pel vie or Genital Adenomyonia 

A Uterine^ (1) Central or diffuse Adenomyonia 

( (2) Peripheral or circumscribed Adeiiomyoma 

B. Extra-uterine 

(1) Ovarian 

(2) Adenomyonia of round ligament (intraperitoneal) 

(3) Rectogenital 

II. Extra-pelvic 

(a) Inguinal adenomyonia (round ligament) and labial adenornyoma 

(b) Alimentary 

(c) Umbilical 

(rf) Liver, gall bladder, kidney and skin. 

All the varieties included in L, the Intra-pelvic or Genital, can originate 
from the mature corporeal endometrium. 

To explain the existence of II., i.e. the extra-pelvic growths, a develop- 
ment from foetal rests (Mullerian) or the theory of epithelial heterotopy 
(inflammatory theory) must be invoked. 

A. Uterine Adenomyomata. (1). Central or Diffuse. The epithelium 
in this type arises from the mature uterine mucous membrane. It therefore 
belongs to the diverticular variety of Cullen. Some authorities state 
that the cause of the invasion of the muscular walls by the mucous 
membrane is a pre-existing endometritis, but, although this is a very 
probable explanation, it needs further proof. The invasion may occur 
into the substance of a pre-existing fibroid, but more frequently it takes 
place into the walls of the uterus, and not into a pre-existing growth. 

The muscle and connective tissue of the invaded area undergo 
hyperplasia, probably in response to an irritation caused by the 
ingrowing epithelium ; the result is, that a diffuse thickening of the 
wall of the uterus occurs. /The jposteriar wall of the uterus is most 

commonly affected in this way, but the change may extend to the 

entire body of the uterus ; it does not spread into the cervix, diffuse 
uterine adenoniyoma being confined entirely to the body, and affecting 
the upper, rather than the lower, part of the organ (see Fig. 263). 

There is no definitely circumscribed limit to a centrally situated growth ; it 
is essentially a diffuse condition. The mucous membrane covering the area 
involved may appear quite normal or it may be thickened . The mouth s of the 
down-growing crypts can sometimes be seen upon the mucous surface, and 
small cystic spaces may be formed in a late stage of the disease, giving a honey- 
combed appearance to the cut surface of the tumour (see Figs. 264 and 265). 

On section the growth is often found to be extremely hard, but cystic 
changes may cause it to become softened. The cut raw surface shows a 

whorled appearance (see Fig. 263), not unlike that seen in fibrornyoma, 

but the usual pearly white colour is wanting, the surface being of a duller 
white or even pinkish. It is therefore not so sharply defined as a fibroid, 
either as regards its colour or its outlines. 

The general effect on the size of the uterus is variable. The organ may 
be of normal dimensions or may reach the size of a three-months gestation. 
It is common to find small fibroids (either single or multiple) present, which 
render the outline of the uterus nodular or irregular. When no fibroids are 
present the general shape of the uterus is not much altered. Adhesions to 
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neighbouring structures are common. Adnexal iidiammation is very freq uent, 
even more so than is the case with fibromyomata. 

Structure. T-lie epithelial invasion takes the form of tubules which show 
repeated brandling, and which are lined by ciliated columnar epithelium. 
Their lumina sometimes contain pigmented bodies, thought to be associated 
with the function of menstruation and to consist of altered blood. These 
branching tubules run in connective-tissue spa(*(‘s between the muscle 
bundles (PL XXVI.) and a characteristic arrangement is for a number of 
tubules to run along a connective-tissue space. Such a series of outrunners 
proceed from a discrete mass of gland-tubules pac^kcal more closely together, 
but whether seen singly or in masses, the tubules are surrounded by hyper- 



Fig. 263. Adenomyoma of the Uterus, diffuse form. (Cullen.) 

plastic connective tissue. The latter is very cellular, and resembles the 
stroma of the endometrium in its appearance. Moreover, this tissue, to 
which the name of the cytogenmis mantle is applied, has been shown to 
undergo decidual reaction during pregnancy. With the formation of cysts 
from distension of the lumina of the tubules, the cytogenous mantle may be 
diminished in amount even to actual extinction, otherwise this characteristic 
tissue forms one of the most constant and most marked histological features 
of an adenomyomatous growth, 

A. (2) Peripheral or Circumscribed^ In comparison with the preceding, 
this variety is extremely rare. According to Von Recklinghausen it forms a 
small nodular growth situated near the cornu uteri, and generally on the 
posterior wall of the uterus. It has since been shown that most of these 
cornual growths are really examples of salpingitis nodosa {see p. 560), 
occurring in the isthmic and interstitial parts of the Fallopian tube. 


PLATE XXVI 



Adenomyoma U'ri:KT, showing M:liiiul-tul>ul<As invading tiu' 
muscularis from the endometrium. 


To fare page 440 . 
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Quite a different typ(‘ of jjeriplieral adenoiiiyoiiia is that to wliicli (^dhai 
has drawn particular attcuition. It is the outward protrusion of a central 
mucosal growth, which may produce a subperitoiu'al tumour of considerable 
size. The outward protrusion of growth may be subpiuitoneal, or it may 
project into the layers of the broad ligament. A definite communication 
between the cavity of the uterus and the gland-tissue of such growths has 
been proved in several cases. In the case of Doderlein and Herzog, preg- 
nancy occurred within the cavity of an adenomyoma situated in the left 
broad ligament. There is no doubt therefore that some adenomyomata 
behave exactly as fibroids, in undergoing partial extrusion from their 



Fkj. 2 () 4 . Showing the Honeycombed Appearance of the Submucous 
Portion of an Adenomyoma of the Uterus. 

original interstitial position. This fact strongly suggests that adenomyomata, 
in certain instances, are fibroids which have suffered mucosal invasion. 

Just as some adenomyomas by a process of extrusion, become sub- 
peritoneal and intra-ligamentary, so others by projecting inwards become 
submucous ; in both instances it may be assumed that the original growth 
was a fibroid which has been subjected to invasion by the epithelium of the 
mucous membrane. Such growths are to be distinguished from the diffuse 
variety previously described in which there is no evidence of a pre-existing 
fibroid. 

B. (1) Adenomyoma of the Ovary, This condition to which the name of 
Endometrioma has been given by Blair Bell has already been fully alluded to 
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;iM<l will be found (l(‘S(Til)(‘(I on |)a^u*s 592 5!)5 under tli(‘ iK'Jidinif of Ovutriaii 

IhuMnatoiuas because its clinical b‘a1ures are those of an adluaxuil 
ovarian blocx i -cyst. 

B. (2) Adenowyoma of the Ro and Ligament. Adenomyomas occur on the 
round ligament in three situations : (1) between the uterus and the internal 
abdominal ring (intra-peritoneal) ; (2) in the canal of Nuck (intra-parietal) ; 
and (3) outside the external abdominal ring (extra-parietal). When found 
in the vicinity of the external ring, cystic adenomyomas are difficult to 
distinguish from hydrocele of the canal of Nuck ; in fact, the diagnosis is 
generally made by rn i cxoscopic examination after removal . A definite pedicle 
attaching the cystic growth to the round ligament can be made out, when it is 
not densely adherent to all the surrounding structures. The contents of the 
cyst are often blood-stained and chocolate-coloured. These tumours are 



Fig. 265 . Diffuse Adenomvoma of the Uterine Body showinc; (ysTic 
Spaces. From one of the latter, three tiny mucous polypi project. 

usually unilateral, they sometimes extend to the lubiuni 7 najus {see 
Fig. 267), and they swell up and become painful during menstruation ; 
by these symptoms some few cases have been clinically diagnosed. 

The uterine end, and the distd end, of the round ligament form the sites 
of election of these tumours ; three times as many adenomyomas are 
found in the latter situation as in the former. It seems to us far more likely 
that hetero|)lastic changes in embryonic Mullerian mucosa accounts for these 
growths, whether they occur in an intra-peritoneal or in an extra-peritoneal 
situation, but as the graft-theory cannot be excluded for the former we have 
included these tumours in both Groups I and II {see p. 439). 

B. (3) Adenom/yoma of the Rectogenital Space. ^ The rectogenital space is 

^ Although we have, in our endeavour to effecd an etiological uniformity, included 
rcclogcnital adcFiourv oma among those produced by a ‘ cellular spill ’ of mature endometrium 
it seems iinpossible to exclude otiior soure(‘s of origin, e-(j. from the peritoneum or from 
the vaginal epitlielium. 
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tlie crlliilar interval l)(‘tvv<'(‘n the reetiim behind and th(‘ eervix uteri and 
vagina in irtuit. It is oih^ of ifu* sil(‘s of ('Ie(*tion for e/er//e’ adenoinvo- 

inas, Th(‘ majority of tho growths whieli ha.\'<‘ Ixmui ol)S(‘rv<‘d iu this 
situation are (juiti' small, but in sev(‘ral instanees tlu' tumours have be^ui 
very extensive, conveying the impression that they were malignant. 

The small growths appear as adherent nodules, which are felt by the 
examining finger to lie above the 
posterior vaginal fornix, and some- 
times to cause a projection into the 
posterior vaginal vault. In size, 
these nodes are oftSoii not larger than 
a cher^ or small chestnut. They 
are oftrm painful and are a source of 
dyspareunia, a fact which leads to 
their early detection in ^^arried 
women. They are often more 
adherent to surrounding structures 
than are the small fibroids which are 
sometimes to be met with in the 
posterior fornix. They lack the 
tense elasticity of a vaginal cyst, and 
sometimes they cause the vaginal 
mucous membrane to become 
puckered and even papillary {see 
Fig. 266), whilst the surface of a 
cyst is always smooth. Small nodes 
have been found to be adherent to 
the rectum or to the cervix, and 
even to the ischial spine. When a 
fixed hard nodule can be felt above 
the posterior fornix on vaginal ex- 
amination, the presence of adeno- 
myoma of the recto-genital space 
must be thought of, especially if 
there is a complaint of painful coitus. 

If the early nodular stage passes 
unobserved, the growth may spread 
in a diffuse manner and invade the 
surrounding structures. It may 
invade the muscular and submucous 
coats of the rectum, the muscular 
wall of the cervix, and the cellular 
tissues at the base of the broad ligament. The left broad ligament is 
generally more affected than the right. As the growth enlarges, it may 
raise the peritoneum of the pouch of Douglas and even strip up the peri- 
toneum from the posterior uterine wall. The vaginal mucosa becomes 
fixed to the growth both over the posterior fornix and to a variable part 
below it. The vaginal mucous membrane itself becomes invaded by the 
glandular elements which ultimately penetrate it and give rise to a bleeding 
papillary surface {see Fig. 266). Usually the tumour forms a densely hard 
fixed mass with indefinite outlines, and the cervix, rectum, and vagina are 


Fic. Sacjittac Section of the 

Posterior VVai.l of the Uteiujs, 
showin<j^ (J, adenomyoma adherent to 
the })Mck of the cervix (C) ; G' shows 
the irregular papillary condition of the 
growth in the posterior vaginal fornix 
(after Kleinhaus). 
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absolutely fixed to it [see Fig. 270). During pregnancy, liowever, it becomes 
softer and incrcaiscs in si/e. Per rectum, a hard tumour can be felt in the 
anterior or antero-lateral wall ; the rectal mucous membrane is movable over 
it, although the mass may be large enough to reduce the lumen to a very 
small capacity and to give the impression of a malignant tumour. 

Symptoms. The most notable symptom is dyspareunia in the early stages, 
and later when the growth has become diffuse there is obstinate constipation 
and painful defaecation ; more rarely actual obstruction occurs. There is, 
however, no rectal haemorrhage. As soon as the growth penetrates and 
begins to destroy the vaginal mucosa, there is a haemorrhagic discharge 
per vaginam. The symptoms and signs of an associated myoma and of 
adnexal disease (including ovarian endometrioma) are sometimes super- 
added. 

II. Extra-pelvic Adenomyoma. The only varieties of extra-pelvic adeno- 
myoma we need mention are those found in the labia and outside the external 
abdominal ring. These may be termed labial or inguinal according to their 
situation. They are regarded by us as having originated in Mullerian 
relics brought down by the round ligament. The labial growth here illustrated 
was removed from a multipara aged forty-two years ; it had grown very 



Fig. 207. Naked-eye Section of Adenomyoma of Right Labium 
Majus removed from a ii para cet. 42. The tumour had existed for three 
y years. (J. Stewart-Henry.) 

slowly, Ij was tender and became quite painful during menstruation, but 
it did hot swell up during the flow as such tumours are prone to do.^ 

Diagnosis of Adenomyoma in General. The majority of cases occur 
in women between the ages of thirty and fifty years. Sterility is said to 
be twice as common as it is with fibroids. Menstruation is excessive 
in over 60 per cent, and dysmenorrhoea occurs in about 50 per cent, of cases. 
It is exceptional to meet with infantilism or mal- development. Pelvic 
peritonitis of varying degree is present in one-half of the cases. Polano 
found adhesions in 89*5 per cent, of his collated cases. Fibromyomas of 
the uterus and adrenal disease form very common associations. 

Uterine adenoniyomas cannot be distinguished clinically from fibroids, 
nor in all cases from chronic metritis. Recto-genital tumours are liable to 
be mistaken for cancer of the rectum and for cancer of the vaginal vault, when 
the latter is ulcerated. The condition has been diagnosed as diffuse 
haematocele and as pelvic abscess. Microscopic examination of an excised 
portion is the only certain mode of diagnosis. 

Prognosis. Sloughing and necrosis have never been recorded in 
adenomyomata, and these tumours rarely become malignant. There is not 

^ Our thanks are due to Dri J. Stewart Henry, of Montreal, for the illustrations and history 
of this case. Dr. Henry regards this growth as a metastasis produced by vascular dissemination 



Fig. 269. Enlaegbd View of Stroma wjiir Gland. 

From preceding figure. (J. Stewart Henry.) 
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the same tendency at the menopause to spontaneous shrinkage, and 
cessation of menorrhagia and of pain, as is seen in some fibroids, hence 
it must be admitted that the outlook is worse with adenomyoma than with 
fibromyoma. 

Curetting and medical treatment, which sometimes do good in cases of 
fibroids, aggravate the symptoms in adenomyomata. The infiltrative 
faculty of adenomyoma also increases the gravity of the prognosis. 

Treatment. Small non -encapsulated nodules at the cornua of the 
uterus have been excised with cessation of symptoms, but enucleation 
is quite impossible. The removal of a wedge-shaped portion of the uterine 
wall wide enough to be quite free of the indurated area should be carried 
out. For the diffuse variety nothing but total hysterectomy should be 
performed. 

For extensive growths in the rectogenital space, it has been shown that 



Fig. 270. Adenomyoma of the Recto-vaginal Septum. The growth has 
invaded the cervix and the rectum. It hfis caused a narrowing of the lumen 

of the bowel. 


total removal of the growth or excision of the invaded bowel is unnecessary. 
These growths do not cause uterine haemorrhage. The chief indication for 
operation is the danger of chronic intestinal obstruction from stenosis of 
the bowel. Moreover, ulceration into the vagina is very liable to occur. 
When assured by microscopic proof that the case is one of innocent epithelial 
invasion and not carcinoma, the removal of the entire uterus together with 
as much of the growth as possible is the best procedure. 

In cases where the physical signs resemble those of a dense parametritis, 
and where nunoval by ojx'ration would be (lifhcult or impossible, repeated 
small doses of radium have been known to cause the induration to disappear, 
and this treatment deserves a trial. 



UTERI S: BENIGN EPITHELIAL GimYTllA 


447 


BElfiN EPITHELIAL GROWTHS OF THE UTERUS 

Simple Adenoma (Adenomatous Hyperplasia). From what was 
stated in dealing with the so-called ‘ glandular endometritis ’ {s€£ p. 359), 
it will have been gathered that in most cases the hypertrophy and hyper- 
plasia of gland-structures, which are so frequently encountered in the 
endometrium, are either to be regarded as the results of physiological 
variations referable to the function of menstruation, or as the results of an 



Fig. 271. Simple adenoma (Adenomatoi s II vi’euplasia) of tdk Endo- 
METKIUM REMOVED FROM A VlRCJlN. 'Flu' inspt. shows tll(' of soDlo of the 
portions removed by curettage. Note that ailhough tiie glands are (Milarged 
they are widely separated by a uniformly hypc^rplastic stroma (r/a Eig. 211, 

p. 3111). 


inflammatory process. We agree with Hitschmann and Adler, however, in 
maintaining the view that there is a true pathological hyperplasia of the gland- 
elements of the endometrium, which is not caused by inflammation, but is of 
the nature of a true new growth. The condition is associated with abnormal 
menstruation and its causation, likt* that of other neoplasnis, is unknown. 
To this condition the name of siorplv adepowa must be iipplifNl. 

The growth consists of a glanduiar hypiu-plusia in vvfii< h there is no 
evidence of inflammation of tin* stroma, (‘linically it is associated with 
extreme menorrhagia, and sometimes with dysmenorrha'a. V\e liave seen 
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it in virgins and also in young married women who were childless, and in 
whom no source of infection could be traced. 

The mucous membrane is enormously thickened both by hypertropy and 
hyperplasia, affecting glands and stroma alike {see Fig. 271). During 
curettement, large soft masses of adenomatous tissue are brought away. 
Microscopically, the diagnosis of simple adenoma is the most appropriate : 
thick- walled blood-vessels and other signs of chronic inflammation in lli* 


stroma are wanting {see Fig. 271). When this glandular hyperplasia is 



localized, or when it is more marked over 
a circumscribed area than over the re- 
mainder of the corporeal endometrium, a 
true corporeal mucous polypus is the result 
{see Uterine Polypi, Figs. 250 and 251, 
p. 429). 

Prognosis. The condition is very 
liable to recur after curetting, which is 
a further .manifestation of its neoplastic 
nature. Simple adenoma of the endome- 
trium as seen in young subjects shows no 
tendency to become malignant, but it 
causes a secondary work-hypertrophy of 
the muscular walls of the uterus, so that 
the organ becomes chronically enlarged 
and indistinguishable clinically from a 
case of chronic metritis (hypertrophic 
form) {see PL XXI (A), p. 43). 

Papilliferous Adenoma (Villous Tumour 
of the Endometrium). This is also a rare 
condition, and histologically it is closely 
allied to,- if not indistinguishable from, 
that above described. It occurs, however, 
at a later period of life, ix. after the 
menopause, the youngest recorded case 


Fig. 272. Papilliferous Adenoma of two and the oldest eighty four. 

THB Endometrium. From a specimen ^"7 influence, therefore which the ovaries 
in the Royal CoUege of Surgeons (Bland might exercise upon the uterine mucous 
Sutton). The entire uterine cavity is membrane will have ceased. The symp- 


fiiled with an adenomatous growth toms accordingly are different ; instead of 


composed of villous tufts closely excessive menstruation there is blood- 


packed together. For the microsco- stained vaginal discharge, which may be 
pical features of this type of growth continuous and which, coming on in the 
see Figure 273. climacteric period or later, suggests the 

presence of cancer of the body of the uterus. The term villous tumour of the 
body of the uterus was given to this growth by Bland Sutton, because it 
resembles a villous papilloma of the bladder, excepting that the investing 
epithelium is of columnar type in the uterine growth {see Fig. 273) and 
transitional in that arising from the mucous membrane of the bladder. 
The subjects in whom papilliferous adenoma is found are generally nulli- 
parous. The growth may arise from one wall of the uterus or it may be 
diffused over the endometrium {see Fig. 272). It may be the only patho- 
logical condition present or it may be associated with a fibroid tumour. 
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Papilliferous adenoma and cancer are not found together, but portions of the 
former may infiltrate the uterine wall, whilst other parts of the same growth 
are still benign. 

Diagnosis, Papilliferous adenoma of the uterus in elderly subjects has 
to be differentiated from adenocarcinoma {see p. 478). The symptoms and 
clinical features are similar in each case, therefore the nature of the new 
growth can only be determined by histological investigation of the scrapings 
removed by curettage. In some cases this may prove easy, and no doubt 
will arise as to the simple nature of the case, the tubules being lined by a 
single layer of columnar epithelium, and but little or no invasion of the uterine 
muscle is present. On the other hand, there are cases, e,g. that reported by 



Fig. 273. Papilliferous Adenoma of the Uterus (Malcolm). The growth 
did not invade the muscular walls of the uterus. The uterus was also the seat 
of a medium-sized fibroid. Some of the tubules show epithelial proliferation. 

Bland Sutton {see Fig. 273), in which considerable difficulty will be found in 
ieciding whether the amount of penetration of the uterine wall by the gland- 
bubules constitutes malignancy or not. 

Curettings obtained from repeated recurrences have shown in some cases 
i benign structure, but upon removal of the uterus its walls have been found 
jO be invaded by a growth indistinguishable from a tubular carcinoma 
Targett). 

Prognosis. From the above facts it will be seen that a villous papilloma 
)f the uterus, although histologically benign, possesses the power of infil- 
tration and invasion of the muscular walls of the uterus ; in other words, it 
nust be regarded as a clinically malignant growth. 

Treatment. If curettings obtained from the uterus of an elderly subject 

29 


G. 



450 


GYNECOLOGY 



reveal the presence of a histologically benign papilliferous adenoma the case 
should be treated by hysterectomy. 

Simple Adenoma of the Cervix. True adenoma is an extremely 
rare condition in the cervix. As will be shown later, when the columnar 
epithelium of the cervical glands proliferates, the tendency usually is towards 
the development of cell-metaplasia and malignancy, the resulting neoplasm 
being a squamous-celled carcinoma. Less frequently a true adeno-carcinoma 
of tubular type develops, in which a marked resemblance to gland-tissue is 
produced. Rarest of all is the formation of a simple adenoma possessing an 
essentially benign structure. The only case of which we have had experience 
was that of a woman aged thirty-six years, who had been married eleven years 


Fig. 274. Simple Adenoma of the Cervix. From a sterile woman aged 

thirty-six years. 

and was sterile. She had suffered from profuse leucorrJwea from childhood. 
Other symptoms were haemorrhage on coitus , menorrhagia y metrorrhagia ^ and 
a constant dragging pain. On examination the surface-epithelium of the 
vaginal cervix was mostly replaced by a papillary, haemorrhagic growth, which 
was deeply fissured as if cut with a knife. In growth the colour was a deep 
red, it bled freely on contact, but was far more resistant and tougher than a 
carcinoma. The supra-vaginal cervix was hard and the body of the uterus 
was spherical and bulky. Curettage brought away very little corporeal 
mucous membrane. Microscopically, the cervical growth consisted of long, 
straight gland-tubules, some of which gave off secondary branches (see 
^ Figs. 274 and 219, p. 369). The tubules were dilated and filled with mucus ; 
their lining epithelium consisted of a single layer of tall columnar cells with 
basal nuclei. In places the surface-epithelium was intact, whilst elsewhere 
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it was thinned out over the growth, and gradually disappeared where the 
latter became flush with the surface. Surrounding the growth was a certain 
amount of inflammatory infiltration, and beneath it the cervix was hard and 
fibrotic. The condition was unaccompanied by any other pelvic lesion. 
Vaginal-hysterectomy was performed after a portion of the growth had been 
examined microscopically. 

This new growth differs from an erosion {'pseudo-adenoma) by its deeper 
penetration into the cervical tissue, by the larger size of the gland -tubules, 
- and by the coarser character of its tufted papillary surface-processes ; 
clinically, it is much more hsemorrhagic than is an erosion^ more closely 
resembling the appearances seen in tuberculous cervicitis {see Figs. 156 and 
157, p. 274). 


MALIGNANT GROWTHS OF THE UTERUS 


A. MESOBLASTIC -(a) SARCOMA, INCLUDING ENDO- 

THELIOMA AND PERIENDOTHELIOMA 

{ , \ f CERVICAL 

B. EPIBLASTIC CARCIEOMA | qoRPOREAL 

( (b) CHORIONIC CARCINOMA 


SARCOMA OF THE UTERUS 


Sarcoma forms less than 0*5 per cent, of all malignant growths of the 
uterus and is therefore one of the rarest forms of malignant tumour of this 
organ. The relative frequency of sarcoma and carcinoma is about 1 to 40-50. 

Sarcoma may start primarily in the body or in the cervix, the relative 
frequency of these two sites being as 5 to 1. Thus in its site of origin 
» uterine sarcoma presents a striking contrast to uterine carcinoma, which is 
much commoner in the cervix than in the corpus uteri. Moreover, the 
epithelial and the mesoblastic components of the uterus present a strong 
contrast as regards their relation to neoplasms. The mesoblast (muscle and 
connective tissue) is a common source of origin for benign tumours (fibro- 
myomata), whilst mesoblastic malignant growths (sarcomata) are rare. On 
the other hand, the epithelium is a common site of origin for malignant 
tumours (carcinomata), whilst benign growths (adenomata, papillomata) 
are very rare, and papillomata should be regarded as clinically malignant 
when they occur. It is the uterine epithelium, therefore, which is responsible 
* for the extreme proneness to malignancy which is displayed by the uterus. 

Another point of contrast is the fact that in the rarer form of carcinoma, 
i,e. the corporeal, the prognosis is relatively good ; whilst in sarcoma of the 
uterine body (as also of the cervix) the prognosis is very bad. 

For descriptive purposes sarcomata of the uterus may be classed as 
follows : 


I. 


Sarcoma of the fibro-muscular tissue | 
(parenchyma). I 


(а) Diffuse. 

(б) Circumscribed. 

(c) Arising in a fibromyoma. 


29—2 
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II. Sarcoma of the endometrium 


r (a) Diffuse. 

I (6) Circumscribed — including 
j ‘ grape-like ’ sarcoma of 

I cervix. 


III. Special forms of sarcoma. 

IV. Endothelioma and periendothelioma. 


Sarcoma of the Uterine Wall. Two types of sarcoma arise from the 
uterine wall : (u) the diffuse ; (6) the circumscribed ; a third arises in a 
pre-existing fibroid. 

(a) Diffuse, This is the rarest form of all. It causes a uniform enlarge- 



Fiq. 275. Circumscribed Sarcoma of the Uterine Wall. Multipara, 
aged 60. At the fundus the growth has invaded the uterine wall ; the lower 
part projects into the uterine cavity. 


ment, producing a condition resembling the gravid uterus in shape and 
consistence. The sarcoma-cells (round and spindle) are diffused throughout 
the entire thickness of the uterine wall . This form is said to be of connective- 
tissue origin. 

(b) Circumscribed, This variety occurs as a solitary globular mass of 
softish friable consistence, which in its early stage may show a certain amount 
of encapsulation {see Fig. 275). In colour it is dull yellowish, in consistence it 
is homogeneous, and shows none of the fibrillated appearances characteristic 
of fibroids. Its surface is often discoloured from patches of necrosis {see 
Fig. 244, p. 406) and interstitial hsemorrhage. These growths may contain 
cystic spaces filled with straw-coloured or blood-stained fluid. The smaller 
cysts may be due to oedema, the larger are either definite lymphangiectases, 
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or else spaces formed by the breaking down of necrotic tissu(\ Dilated 
blood-vessels forming large sinuses (telangiectases) may sometimes [)e m(‘< 
with. The microscopic appearances are variable, the cells being often of 
mixed type ; round, spindle and giant cells may all exist in one and the same 
sarcoma (see Fig. 279). 

These growths are interstitial in their origin, and as such they are only 
of moderate size, but they may become both submucous (see Fig. 276) and 
subserous, and under these circumstances they may attain considerable 
dimensions, the largest on record weighing forty pounds (Piquand). A 



Fig. 270 . Circumscribed Sarcoma of the Uterus. Thii growth forms a 
circumscribed submucous tumour of the anterior wall of the uterus (the uterus 
is opened from behind). On the right side there is a teratomatous cyst of 


the ovary. 

point of clinical importance is the liability of these growths to become 
polypoid. Figure 278 shows such a one from which three polypi were 
removed prior to hysterectomy. In a number of these polypoid cases 
inversion of the uterus has occurred, inversion being more common in 
association with sarcomatous than with myomatous polypi. It has been 
suggested (A. R. Simpson) that inversion is favoured by malignant infiltration 
producing a softening and paralysing effect on the uterine muscle. Cir- 
cumscribed sarcoma of the cervical wall is rare. Figures 280 and 281 show the 
naked -eye and microscopic features of such a growth. 

(c) Sarcomatous Metaplasia in a Fibromyoma. We have already stated 
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Fig. 277. Sarcoma of the Uterus. Showing the microscopic structure of 
growth seen in Figure 27(5. Mitotic figures are seen in the nuclei of the oval 

cells. 

that the types of primary malignant changes which are to be met with in a 
fibromyoma are malignant Icioma, sarcoma, endothelioma and periendothe- 
lioma. A fibroid may also be invaded by a co-existing sarcoma. The frequency 
with which sarcomatous changes are found in fibroids is about 1 per cent. 
The malignant change usually takes place in the centre of the tumour 
(see Fig. 244, p. 406). Often several fibroids are present, while only one shows 



Fig. 278. Sarcoma of the Uterus. The uterus, opened posteriorly, shows 
a submucous sarcoma. The lower pole of the growth dilated the cervix and 
presented as a polypus in the vagina. There w as a secondary subperitoneal 
nodule attached to the fundus uteri. The histology of this nodule is seen 

in Figure 270. 
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sarcomatous changes. The naked-eye appearances are th(‘ same as tliose 
ilready described as characterizing a circumscribed sarcoma. Sarcomatous 
change may occur in all three of the primary varieties of uterine fibroids, but 
s relatively more frequent in those which remain intramural. In most cases 
bhe sarcoma-cells are thought to be due to metaplasia of the connective- 
dssue cells of a fibroid, but many observers, including ourselves, have been 
ible to trace a direct transformation of the muscle-fibres (see Figs. 245 
md 246, p. 407). It is possible that in some cases the sarcoma-cells arise 
from both sources simultaneously. 

The term nmlignant leioyna (leiomyoma) is synonymous with nmlignant 
mycymxi, the definition of leioma being a tumour of mesenchymal origin, of 


Fig. 279. Sarcoma of the Uterus. J obj. 3 eyt^pieco. Showing the micro- 
scopic characters of a subx>eritoneal nodule from the specimen drawn for 
Figure 278. Many multi-nucleated uiarif c(‘IIs are seen. 

which the cells tend to differentiate into smooth rnusc](*-c(‘l[s. The type-cell 
is the smooth muscle-cell such as we see in the uterine wall. Malignant 
kiorm is a term reserved for a rare type of myoma consisting solely of young 
actively growing unstriped muscle-tissue. It therefore gives the microscopic 
ippearance of being benign. Its malignant nature is revealed by the 
presence of metastases in various parts of the body, such as the lungs, liver, 
pelvic cellular tissues and intestines. In a case which one of us examined, 
there were pulmonary and rectal growths resembling in structure the primary 
myoma of the uterus. From such cases we learn that young muscle-cells may 
behave in a malignant manner without undergoing anaplasia or reversion to 
embryonic type. In a myosarcoma the muscle-cell reverts to a more 
elementary type, and provides microscopic evidence of mah'gnaney. A 
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malignant leioma afiords no such histological proof of its malignant capabili- 
•ties; it shows young myoblasts and fibroblasts causing the myomatous 
tissue to appear more cellular than is normal^ and in the absence of metastases 
the only histological diagnosis which is possible is that of an actively growing 
myoma. 

Sarcoma of the Endometrium. This is a much rarer form than that 
derived from the muscle-wall ; there are two varieties to be considered : 

(a) Diffuse, Cases where an intramural sarcoma has become submucous 
and polypoid are difficult to distinguish from those of endometrial origin. 
In general appearance the mucosal form corresponds with the intramural, but 



Fig. 280. Sarcoma of Cervix Uteri, Single Woman jet, 29 (T. G. Stevens). 

The growth appeared to start in the fhro-muscular wall of the cervix and 
not in the cervical endometrium. Cp, Figure 282, which shows an endometrial 
sarcoma of the cervix. 

the tissues are softer and more friable, and loose pieces may be found lying 
free in the uterus, and perhaps discharged through the cervix. The growth 
usually arises in the endometrium near the fundus, whence it spreads so as 
to involve the whole mucous membrane of the body ; generally it stops 
short at the internal os, but it may involve the cervical endometrium as well. 
The uterus becomes soft and uniformly enlarged, resembling the pregnant 
organ. On section the endometrium is seen to be thickened, its inner surface 
may be shaggy and even polypoid. This type of growth has been known to 
block the cervix and cause both hsemato- and pyometra. Histologically it 
may be classed with the round-celled sarcomata. 

(h) Circumscribed sarcoma of the endometrium begins as a nodule which 
may grow outwards into the muscular wall, or inwards towards the cavity, 
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the latter being more frequent (*ee Kig. jT. |). HtS). In the uterine cavity 
it tends to become polypoid, dilating the ccTvix and passing into tlie vagina , 
where, owing to strangulation and infection, it will app(‘ar as a dark red, 
sloughy growth. This type of endometrial sarcoma may arise in the cervix, 
where it may be difficult to distinguish from a proliferating epithelioma. 

One form of circumscribed sarcoma of the cervical endometrium presents 
very distinctive clinical features, appearing as a vesicular growth generally 
referred to as ‘ the grape-like sarcoma of the cervix,’ or sarcoma cervicis 
bofryoides. This is a very malignant multiple-polypoid grov th chaT ;ict(*rized 


Fig. 281. PAiiENCHyMATuus Harcoma of Cervix Uteri (T. G. Stevens). 

Microscopic features of specimen shown in Figure 280. They are those of a 

myosarcoma. 

by the formation of a collection of globular grape-like vesicles connected in 
irregular series, or attached to the uterine wall by delicate stalks. Its growth 
is rapid, and it may fill up and distend the vagina (see Fig. 282). It is met with 
in infancy, in adolescence, and after the menopause. The cyst-like masses 
are due to oedematous infiltration occurring in a rapidly growing sarcoma. 
Microscopic examination reveals a covering of squamous or cylindrical 
epithelium and a stronla of mixed large, round and spindle cells, separated 
by oedematous spaces. In some specimens striped muscle-fibres and 
hyaline cartilage have been found. 

Special Forms of Sarcoma. Sarcomata of the uterus, like those of 
other organs, show a tendency to the formation of tissues of a higher grade 
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of development, thereby forming tumours of great })athological complexity. 
Such growths being of great rarity need only be enumerated. The ymlignani 
leioma already mentioned may be put into this category. Primary rnelano- 
sarcoma of the uterus with secondary deposits in the brain and other organs 
has been recorded as arising in the cervix. Myxosarcoma, giving the mucin 
reaction with acetic acid, occurs ; lymphosarcoma, soft growths composed 
of typical lymphoid tissue, have been reported by Gow and others, Lipo- 
myosarcorm has been described by Sitzenfrey. Angiosarcoma, chondro- 
sarcoma, adeno-chondro sarcoma, and rhahdo-my osar coma have all been 
recorded. Tumours closely allied to endotheliomata have been described 



Fig. 282. Vesicular or Grape-like Sarcoma of the Cervix (CurtiB). In- 
fant, 12 months old. The uterus and vagina were removed by an abdominal 
operation. The vagina is distended with masses of growth, which are shown 
by reflecting a portion of the vaginal wall. The uterus is not seen. 

as a combination of carcinoma and sarcoma under the title Carcinorm 
sarcomatodes ; in this connection it may be recalled that sarcoma has beer 
produced in a mouse by implantation of cancer-cells. 

Spread of Uterine Sarcoma. The intramural form is of relatively 
low malignancy, probably because it remains encapsuled until it has attained 
considerable size. The channel of dissemination is the bloodstream ; the 
large size and the delicate walls of the new vessels favour the entrance ot 
sarcoma-cells, and their presence can often be demonstrated in the lumina as 
in Figure 283. After passing through the uterine wall the growth invades 
the bladder, the Fallopian tubes, the ovaries, and the pelvic lymphatics. In 
fatal cases submitted to autopsy, visceral metastases are found in over 7€ 
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per cent. (Veit), the organs most frequently alfeetc'd being the lungs aud the 
liA or ; metastases also oeeiir, though much less frequently, in the intestines, 
the spleen, and the kidneys. Urinary and faecal tistidae are seldom caused by 
sarcoma. 

Clinical Features. Sarcoma of the uterus occurs both in infancy 
and childhood, and an instance in a foetus has been recorded by Phillips ; 
but the great majority of cases occur in women who have passed the meno- 
pause. From a study of 438 cases, Veit concludes that from forty-five to 
sixty years of age represents the time at which women are most prone to 
.^uterine sarcoma. One-fourth of the patients are nulliparous and three - 
fourths parous. 

As previously stated, sarcoma attacks the body of the uterus more often 



Fig. 283. Sarcoma of the Uterus. The growth consists of round, spindle, 
and giant-cells ; the large vein shows a giant-cell and a cluster of sarcoma- 
cells in its lumen, illustrating the mode of dissemination characteristic of 

sarcoma. 

much larger tumour than cancer, and so occasions much greater enlargement 
of the uterus. Usually the enlargement is fairly symmetrical, but may be 
irregular if the growth projects beneath the peritoneal coat, or if fibroids are 
also present. Vesicular sarcoma, when it occurs in the cervix, is easy of 
recognition by direct examination. 

The symptoms to which sarcoma gives rise are haemorrhage, discharge 
and pain ; it will therefore be apparent that the symptoms do not allow of 
its being distinguished from cancer (seep. 484). The bleeding is irregular, or 
continuous, but is seldom profuse. Before the menopause the first indication 
of haemorrhage may be progressively increasing menorrhagia. The discharge 
is watery and blood-stained, and becomes offensive at an early stage. Pain 
is severe and occurs comparatively early ; this is probably due to the relatively 
rapid rate of growth. Constitutional symptoms, such as headache, sleepless- 
ness, anaemia, and loss of flesh, sometimes appear early and are out of pro- 
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portion to the amount of li^emorrhage and discharge ; such symptoms should 
arouse suspicion of malignancy without reference to the size of the uterine 
tumour. The marked tendency of all sarcomatous growths to necrose {see 
Fig. 284) and become infected is well known ; this results in septic poisoning 


and Veit calculates that of the mortality from uterine sarcoma 85 per cent, is 
to be attributed directly to cachexia and sepsis. 

The treatment consists in total extirpation of the uterus and its adnexa 
without delay ; the abdominal is preferable to the vaginal operation as 
allowing of freer removal of the broad ligaments and inspection of the 
other pelvic organs. Good results are said to be obtained by the use 


Fia.284. Sarcoma OF THE Uterus, x 105, Showing a wide zone of necrosis 
on the surface of the growth. The growth demonstrates a common feature 
of uterine sarcoma, i.e. a mixture of cells comprising spindle, round, oat- 
shaped and giant-cells. 
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of radium. The prospect of recurrence is highest in the round-celled 
type of growth arising in the endometrium . but it is great in every variety. 
The least malignant of all is the sarcoma which develops in a fibroid. 

Endothelioma and Peri-Endothelioma of the Uterus. These are 
malignant growths arising from proliferation of the cells lining the blood- 
lymph-vessels of the tunica interna and the tunica externa (respectively). 
They possess no naked-eye characters by which they can be distinguished 


Kig. 285. Peri-Endothelioma of the Uterus seen from the front (Doran 
and Lockyer). The cavity of the uterus with small nodules of the growth in 
the wall is shown on the right side. A, Right ovary. B, Left tube and meso- 
salpinx infiltrated with new growth. C, Large solid growth in left broad 
ligament. D, Cystic part of growth in left broad ligament. The patient was 
free from recurrence five years after operation. 

from other kinds of malignant growth ; careful examination of the tissue 
by an expert microscopist is required for their recognition. 

These forms of malignant tumours are regarded as sarcomata possessing 
a low type of malignancy ; they are commoner in the ovary than in the 
uterus. The macroscopical and histological characters of uterine peri-endo- 
thelioma are well shown in the accompanying illustrations (Figs. 285, 286, 
and 287), while the appearances of endothelioma will be described later (see 
p. 620). In regard to prognosis endothelioma ta and peri-endothelioma ta 
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differ markedly from sarcomata, on account of their lower grade of 
malignancy . The chance of recurrence after removal is decidedly less than it 
is with sarcoma proper. 


28t). Section of Peri-Endothelioma of the Uterus (Doran and 
Lockyer), showing the microscopic appearances of tumour in Figure 285. B. V., 
Blood-vessel ,* L.E,, Lymphatic Embolus ; Peri-endotheliomatous Growth ; 
M., Uterine Muscle ; T., Tubules from Mucosa. 



Fia. 287. Peri-Endoththelioma of the Uterus (Low Power) (John- 
stone). Whorls of epithelioid cells are arranged around vessels ; the endothe- 
lium of the latter is intact. 

CANCER OP THE UTERUS 

Carcinoma is more frequently met with in the uterus than all the other 
malignant growths taken togetW. Two organs in the female sex show a 
greater predisposition to cancey than any others, viz. the breast and the 
uterus, the liability of these two being about equal. From a study of the 
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cancer- statistics of large clinics it appears that in women affected by cancer, 
the organ primarily attacked is the uterus in about 30 per cent, of all cases 
(Welch, Orth). Although Gye and Barnard ^ have demonstrated a definite 
cancer- virusi none of the experiments, so far, have thrown direct light on 
the origin of cancer, much less on the special predisposition to cancer of 
certain organs of the body, such as the uterus and mamma . 



Fig. 288, General Carcinomatosis of the Uterus ; the Distinction 
BETWEEN Body and Cervix is lost. The uterine cavity was dilated by 
blood (hasmatometra) (c/. Fig. 139, p. 213). 

Traumatism and chronic irritation, e.g. a long-standing inflammation, 
are generally accepted as predisposing causes of cancer. Both the 
breast and the uterus are especially exposed to risks of injury ; the 
former from its exposed situation, the latter from the effects of child- 
bearing. And further, both organs are frequently the seat of chronic 
inflammatory processes. Another predisposing cause of cancer is senescence, 

^‘"The JSfciology of Malignant New Growths,” by W. E. Gyc, M.D., Lond., Lancet, 
July 18, 1925, 


464 


GYNMCOLOGY 


ix. old-age changes, in tissues ; both these organs are subject to such 
changes as soon as the period of sexual activity has passed, i.e, at a 
much earlier age than the tissues of the body generally. 

Cancer may attack either the cervix or the body of the uterus ; in 
rare instances both divisions are affected in a single case, as seen in Figures 
288 and 290. The cervix is much more frequently attacked than the body, 
but it is very difficult to define with accuracy the relative frequency of the 



Fig. 289. Fosteiuor View of tiie same Uterus as shown in Figure 288. 

two. From a study of post-mortem statistics it would appear that 95 
per cent, of cases of uterine cancer are cervical, and only 5 per cent, corporeal. 
Clinical statistics give a higher proportion of cases of corporeal cancer 
than this. Thus Wilson has recorded a series of 596 consecutive cases 
of uterine cancer observed by him in Birmingham, and in 11*25 per cent. 
the primary seat of the disease appeared to be the body. It is not, however, 
in all cases possible to say in which division of the uterus the disease first ■ 
appeared. 

Cervical and corporeal cancer present so many points of anatomical 
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and clinical difference that they are entitled to consideration as distinct 
diseases. 


CANCER OF THE CERVIX 

Pathological Anatomy. Cancer may arise in the cervix in two 
different positions : (a) from the deep layers of the epithelium of the 
portio vaginalis {cervical cancer) ; (6) in the cervical endometrium, i.e, 
the mucous membrane lining the cervical canal {endocervical cancer). 



Fig. 290. — General Carcinomatosis of the Corpus and Cervix Uteri. 

The uterus has been laid open from the front. 

Some pathologists believe that it may arise in the epithelium derived 
from foetal relics, but this is an hypothesis which it is equally difficult to 
prove or to refute. It has commonly been taught that cancer of the cervix 
may be systematically distinguished as (a) cervical cancer, which, arising 
in the squamous epithelium of the portio, is a sqnamous-celled cancer, and 
(6) endocervical cancer, which, arising in the columnar epithelium of 
the cervical endometrium, is therefore an adeno-carcin&ma. Careful examina- 
tion, however, of a large series of cervical carcinomata has demonstrated 
that this simple and apparently logical classification breaks down ; in fact, 
it is often impossible to decide, either by naked-eye or (in advanced cases) 
by histological examination, whether a cancer started in the squamous 
G, 30 
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epithelium of the fortio vagimUs or in the columnar epithelium of the 
cervical endometrium. This inability to prove the site of origin in cases 
of cancer of the cervix is due to the marked disposition of the epithelium 
of the cervix to undergo metaplasia. This change is very liable to occur 
in the case of the columnar epithelium, not only in cells already cancerous, 
but also in what may be called the pre-cuncerous stage. In cases of cervical 
catarrh and cervicitis, with or without ectropion of the cervical mucous 
membrane, the columnar epithelium may be seen assuming the characters 
of squamous epithelium. In the same manner squamous-celled carcinoma 
may be seen to arise from the columnar cells of the endometrium, as well 



t'lc. 293. Enbocervical Cancer. The specimen has been laid open from 
the front to show that the growth has started in the cervical endometrium 
and not in the epithelium covering the portio vaginalis (see Fig. 292). I.O., 

Internal os. A.L.C., Anterior lip of cervix. P.L.C., Posterior lip of cervix. 
Between these two points lies the cervical canal, which on the right side 
shows an ulcerated area, the starting-point of the malignant growth (see 
Figs. 294, 295, 296). 

as from the squamous (‘pillielial investment of the portio vaginalis. Abaosl 
all carcinomata of the cervix belong to the squamous-celled type. 

The Squamous-celled Cancer. From the above remarks it will be 
seen that this variety may arise from the portio vaginalis (cervical cancer) 
or from the endometrium of the cervix (endocervical cancer). The 
growth arising from s(|u;iinous <‘[)ithe]iiim starts in the deep layers, in 
which proliferating cells form buds and solid processes which dip into 
the subjacent fibroin use ular tissues. Whilst the downgrowth is taking 
place, the cells in the superficial layers are thrown off, so that between 

30—2 
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the downgrowing epithelial processes the surface-epithelium is thinned 
out and may even be absent. The rate of growth may be estimated by 
the features assumed by the invading solid processes — the more rapid 






Fig. 294. Sagittal Sectioj^ of Specimen shown in Figure 293 ( X 4), show- 
ing A Sqttamotts-celled Cancer starting in the Cervical Endometrttm. 
A, Corporeal endometrium, B, Cervical endometrium. C, Malignant ulcera- 
tion of cervical endometrium. D, Fibro-muscular tissue of cervix free from 
growth. E, Healthy surface of portio vaginalis cervicis. The microscopic 
characters of the growth are seen in Figures 295, 296. 


the growth, the larger and thicker are the cancer-masses, and the more 
diminished becomes the connective tissue framework. 

Microscopic Appearances of a Sqiuimous -celled Cancer. The charac- 
teristic appearances are only to be found at the advancing edges of the 
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growth, and sections required for diagnosis should always be taken 
from this part. It has been pointed out that from the deep layers of the 
stratified epithelial covering of the normal cervix shallow digitate pro- 
cesses project into the subjacent connective-tissue layers {see Fig, 297). 
Cut in transverse section these processes appear under the microscope 
as small islets of epithelial cells, uniform in character, surrounded by 
connective tissue from which they are sharply differentiated. In 
squamous-celled cancer the new growth is formed by the production of 
large, branching, solid epithelial offshoots from the deep layer of cells on 


Fig. 295. Section of the Growth shown in the Preceding Figure. It 
was taken from point C in Figure 294, i.e. through the free edge of the ulcerated 
area in the cervical canal. The growth is composed of solid, clubbed, branching 
processes of squamous epithelial cells. The latter can be seen to arise from 
the. columnar epithelium of the superficial and deep glands of the cervical 
endometrium {see also Fig. 29fi). 

such processes as these (see Fig. 298) ; they penetrate the healthy tissues 
deeply and destroy them in their advance. In transverse section they 
appear as masses of epithelium of various shapes and sizes, more or less 
sharply bounded by a well-defined fibromuscular stroma, representing 
the normal tissues of the cervical wall. In these masses the peripheral 
layer of cells is cubical (see Fig. 296) ; passing towards the centre, the cells 
are more irregular and tend to become polygonal. In the central parts 
may occasionally be seen small areas of flattened cells arranged concentrically, 
the so-called epithelial pearls, but this is a change which is seldom seen in 
squamous-celled carcinomata of the cervix, since the majority arise from 
columnar and not from squamous epithelium. Instead, the central cells 
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of a cancerous area become softened and dejjjeiu'rali'd to form }i fluid or 
semi-fluid pulp in which free nuclei and leucocytes, but no cancer-cells, are 
seen. By this colliquative necrosis, gland-like spaces lined by many 
layers of epithelium are produced, but the cells lining such spaces always 
preserve their squamous characters. Such a condition superficially 
resembles, but should not be regarded as, adeno-carcinoma. 

Around the cancer-areas the stroma often shows a certain amount of 
round-celled infiltration and oedema, and the cancer-cells may be seen 
escaping into, and invading, the connective tissues. In the more advancec? 
portions of the growth the fibromuscular stroma is not seen ; the cancer- 
cells become more widely disseminated and penetrate the surrounding 



Fig. 296. View under High Power ( x 278) or Section shown in Figure 
296, showing the squamous character of the malignant cells and their origin 
from the columnar epithelium of the cervical endometrium. 

tissues, destroying them in their advance, so that large areas of the 
growth consist of little else but masses of cancer-cells. These parts of 
the tumour are prone to ulceration ; the characteristic appearances are 
then lost, and an extensive zone of round-celled infiltration is found 
around them {see Fig. 299). The surface of a squamous-celled cancSf 
usually displays these modifications, except at the edges, where the 
appearances remain characteristic. Here it is often seen that the cancer 
has penetrated the stroma beyond the apparent edge of the growth, 
passing into parts which are still covered by normal epithelium {see 
Fig. 299). 

Squamous-celled cancer may originate in a cervical erosion. It will be 
remembered that an erosion is either simple, papillary or follicular in type. 
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The follicular form is the result of tubular dowiigrowtlis from tlu' basal 
layer of the surface-epithelium. In some cases malignant metaplasia of 
the latter takes place and the downgrowing processes therefrom are 
malignant likewise. The histological appearances superficially resemble 
those of a true adeno-carcinoma, but the difference between the malignant 
follicles of the squamous-celled cancer and the processes of a tubular 
adeno-carcinoma is that the former are composed of non-secreting squamous 
epithelium and the latter of columnar cells which are capable of filling the 
gland-spaces with their secretion. 

Adeno-carcinoma of the Cervix is rare, and, like the squamous-celled 
growth, it arises from the cervical endometrium, either from the colum- 
nar epithelium of the surface or from that deeper down in the gland 



Fig. 297 . Vertical Section TiiiioiiGJi aiiK V aginal Surface of the 
Cervix Uteri, showing digitate processes of surface-epithelium projecting 
into the subjacent fibromuscular tissue. 

tubules, the latter source being the commoner site of origin. The cancer 
starts by the formation of tubular projections from the lumina of the 
glands. These crypts, communicating with the lumen of an original 
tubule, begin to branch and elongate, and may join up with others whicK 
have arisen from another site ; hence a complex adenomatous formation 
is produced. Some of the secondary tubules may project into the lumina 
* {inverting type), but for the most part they spread outwards in the 
fibromuscular stroma, which becomes gradually diminished by the 
invasion of these ramifying tubules. There is no pronounced tendency to 
multiplication of layers, so that for the most part the lumina possess only 
a single layer of cubical epithelium {see Fig. 300). This type of cancer 
is rare in the cervix ; it resembles in its histology the so-called adenoma 
nmlignum (tubular carcinoma) of the uterine body. The histological 
evidence of malignancy consists, mainly, in the invasion and destruction 
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of the stroma by the proliferating tubules.. This growth has, however, but 
little tendency to invade the parametrium and the adjacent viscera ; it is 
therefore far less malignant than the squamous-celled cancer. 

In a few cases adeno-carcinoma of the cervix shows the same colloid 
degeneration of cells as is seen in cancer of the bowel. 

Macroscopic Appearances of Cancer of the Cervix. The naked- 
eye appearances of cancer of the cervix are very variable. The younger 
the subject, the softer, and more brain-like, is the growth liable 
to be. Eoughly speaking, cancers of the cervix uteri may be divided 
into those which show, from the first, a tendency to erode or ulcerate, 
and those which are characterized by a marked degree of new formation 
or 'proliferation. Such a division into types — (1) ulcerative, and (2) 
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Fig. 298. Squamous-celled Cancer of the Cervix. Multipara, aged 27. 

The section is made through the edge of the growth. At A are seen two 
epithelial processes, one in cross-section, the other running up to the surface. 

proliferative — is, however, not wholly satisfactory, because the deepest 
[jervical excavations are those which are caused by the necrosis of a 
certain type of proliferative cancer to which we shall again refer. 

(1) Formative or Proliferative Type. One of the most frequent forms 
of this type is the so-called carcinoma of the portio vaginalis. 

This type arises in one or other lip of the cervix and may form a huge 
mass of new tissue with a warty or nodular surface {see Fig. 301). This 
projects into the vagina, but shows a lesser tendency to spread into the 
deep tissues. Such a growth may reach the size of a fist and appear at 
the vulva, whilst its attachment to the portio may be by a relatively thin 
base. The surface may be furrowed and lobulated, and is often deeply 
fissured (see Fig. 301). The largest growths are extensively degenerated 
ind covered with a greyish-green necrotic layer. Generally such large 
p'owths as these are not formed, because the new tissue rapidly necroses. 
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This kind of growth is very prone to spread along the surface of the 
vagina, by direct continuity or by contact-implantation. When this happens 
the cancer-cells may penetrate the vaginal mucous membrane and involve 
the para-vaginal tissues; the growth may then break through into the 
vaginal wall and appear at another spot. 

Another equally if not more frequent form of the proliferative type 
is the endocervical cancer^ which arises from the deep layers of the 
epithelium of the portio vaginalis or from the epithelium of the cervical 
(uidometrium. Even when it arises from the deep layers of the squamous 



Fig. 299. Squamous-celled Cancer of the Cervix. Nullipara, aged 40. 

The growth had formed a small ulcer on the posterior lip of the external os. 

The section is taken through the edge of the ulcer and shows that the growth 
has penetrated into parts still covered by normal squamous epithelium. A 
good deal of round-celled infiltration is seen both in the superficial and deep 

parts. 

epithelium of the portio, it spreads, from the first, into the depths of the 
cervix, and is therefore endocervical in position. These proliferative 
growths at first form spherical, nodal masses of cancer (see Figs. 293 and 294 , 
p. 467) in the tissues of the portio and supra-vaginal cervix. The cervix 
is a whole is much enlarged circumferentially and rendered irregular in 
ihape (see Fig. 291, p. 466). At first the epithelium covering the portio 
vaginalis is intact (see Fig. 292), but later on the growth makes its appearance 
3oth externally (Fig. 302), and towards the cervical canal (Fig. 303). By 
ie time ulceration has appeared on the external surface of the portio 
vaginalis, the proliferation of the growth within the cervix has often extended 
IS far as the internal os in an upward direction, and laterally it may have 
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miuccMl th(‘ (‘(‘rvix to a Tii(‘n‘ sIh‘1] and involved th<‘ lynipluitics in the loose 
cellular tissues. By the breaking down of the endocervical proliferative 
cancer, a very deep cratcriform ulcer is produced. The condition is then 
that of a somewhat cone-shaped excavation, with its apex near the internal 
os, and its base where the external os was originally situated, but often the 
portio, as such, has disappeared, and the walls of the ulcer are flush with 
the vaginal fornices (see Fig. 303). The walls of the conical crateriform 
ulcer thus formed, consist of sloughy, crumbling, haemorrhagic masses of 
growth (see PI. XXVII), which on examination may come away by contact 
with the examining finger. With this form of cancer, infiltration of the para- 
metrium is most rapid, metastases are most common, and often it establishes 



Fig. 300 . Adeno-carcinoma of Cervix, tubular form. Multipara, aged 37 . 

fistulous communications with the bladder and rectum. It may safely 
be said that of all types of cervical cancer, the endocervical (excavating) 
type is the most destructive. 

(2) The Ulcerative Type. Far less frequent than either of the preceding 
is the cancer which produces a flat sore with a shallow, hard edge. It probably 
starts in an erosion (see p. 470). There is relatively little tendency for this 
type of growth to penetrate deeply ; it spreads very gradually, and some- 
what resembles the rodent ulcer of the external skin. It is found especially 
in elderly subjects, and at its onset is difficult to diagnose from i*n erosion, 
or from simple ulceration. 

A still rarer form of cancer is met with also in old subjects in which 
the tendency to ulceration is very slight. It consists of a hard puckered 
induration of one or other lip of the portio vaginalis. It bleeds but slightly on 



PLATE XXVII 



Endocervical Cancer combined with C ancer of the Body. The cervix is expanded bv a crumbling necrotic irrowth 
which is continuous with the carcinomatous condition involving the greater part of the uterine walls. Xecrotic partick*s of 

growth, green in colour, lay loose in the cavity of the uterus. I 
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contact and shows little t(‘nd(‘ncy to (lisint(‘^rntion. Mii'roscopically the 
marked feature is the coniparativ'^ely small size of tin* eaiiei'rous j>ro(’ess('s 
and the relatively lar^^e amount of the stroma. Tie' eamMu-e<dis run in 
small lymph-spaces, almost in single or double jil<‘, with a large' amount 



of fibro-muscular tissue between them ; there is probably an overgrowth 
of connective tissue taking place simultaneously with the slow cancerous 
growth. The cancer-cells are small in size but stain deeply. The micro- 
scopic appearances are those of a very chronic scirrhus of the breast, or of a 
rodent ulcer. 
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In concluding our observations on the pathology of cancer of the cervix 
three further points may be mentioned respecting the sites of origin of the 
disease. (1) A rare form of cervical cancer, the so-called central node, has 
been described as springing from foetal relics. It is said to reach ultimately 
to the surface, but whilst the cervical canal and the surface of the portio 
remain normal, it will give rise to no symptoms, and it may reach an in- 
. operable stage before being discovered. This may of course be the case with 
the ordinary endocervical type already referred to, and, as we have stated 
already, the origin of cancer from foetal relics must be very difficult to prove. 
(2) Cervical polypi may become cancerous (see Fig. 259, p. 435) and the disease 
may then secondarily involve the cervix. (3) Lastly, we have attached no 
importance, as a mode of classification, to a distinction between cancer of the 
portio vaginalis and cancer arising from the cervical endometrium because 
we find that it is often impossible to be sure of the site of origin of these 

growths, even after careful macroscopic 
and microscopic examination. Only 
the cauliflower excrescence and the 
flat ulcer can be regarded as surface- 
carcinomata with any degree of proba- 
bility, and it may be repeated that 
these types are relatively benign as 
compared with the endocervical cancer, 
i,e, their tendency to invade extra- 
uterine tissues is less than that shown 
by the latter variety. 

Spread of Cancer of the Cervix. 
The first invasion is one of con- 
tinuity, the cancer-cells forming solid 
outrunners which proceed from the 
original focus into the adjacent cer- 
vical tissues. From thence the cells 
enter the connective tissues and are 
taken up by the lymph-stream, whereby 
a continuous efferent spread of cancer 
is rendered possible. It is a notable 
fact that in the spread of cervical cancer the neighbouring glands frequently 
escape invasion even in cases where metastases are found as remote as in the 
liver. 

The malignity of cervical cancer is due to the complex lymph-system in 
and around the cervix. The lymph-channels lead direct to the parametrium, 
also to the cellular tissue of the utero-sacral ligaments and sides of the 
rectum. From the cellular tissue, extension anteriorly to the bladder occurs 
with relative frequency, and in an endocervical cancer this takes place both 
earlier and with greater frequency than in the other forms. As a result of 
necrosis or sloughing of the tissues, a zone of cellulitic inflammation may be 
formed, which cannot be distinguished clinically from malignant infiltration. 
The terminal portions of the ureters may become obstructed in advanced 
cases, either by compression from infiltration of the surrounding cellular 
tissue, or by ffirect extension of the growth to their walls. Dilatation 
of the ureter (hydro-ureter) above the obstructed portion may then 
occur. 



Fig. 302 . Endocervical Carcinoma 
or Cervix showing Early Ulcera- 
tion. 
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When the lymphatic glands become involved the invasion follows 
a definite order from its starting-point in the cervix. The first gland to be 
implicated is found at the crossing of the ureter by the uterine artery in 
the base of the broad ligament. Then follow both iliac sets and also the 
sacral glands on the posterior pelvic wall, by the side of the rectum ; still 
more remote are the superficial and deep lumbar glands, the inguinal glands, 
and also the colic set. Generally speaking the glands nearest to the uterus 
are the first to be involved, but not infrequently the proximal group escapes 
whilst the more distant ones become involved. 



Fig. 303. Excavating Endocervical Carcinoma. The cervix and body 
have been opened up posteriorly. The cervix is enlarged to three times the 
size of the body by a carcinoma which arose in the cervical glands. The 
anterior cervical wall is thinned out by ulceration and necrosis. The polypus 
in the body was innocent. 

It is assumed that the earlier the cancer, the less likelihood is there to 
find lymph-metastases, and conversely the more advanced the cancer, the 
more likely is it to find glands involved. Investigations of late years have 
proved this assumption to be wrong. There is no rule as to the lymphatic 
spread of the disease. All that can be said is, in about one-third of the cases 
of extensive inoperable cancer, the glands are free from deposit. Also, that 
in operable cases one-third show gland-metastases and two-thirds do not. 
The cancerous glands are often not much enlarged but are firmer than 
normal, and they may be quite hard. It is not uncommon, however, to 
find glands which are much enlarged and of soft consistence ; these are 
septic glands, and on microscopic examination they show inflammatory but 
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not cancerous changes. Since carcinoma-cells can penetrate blood-vessels 
they may spread via the blood-stream, but this is less frequent with cancer 
than with sarcoma. 

Metastases in distant organs occur only in the most advanced stages 
of the disease, and are relatively rare. According to the statistics of the 
Middlesex Hospital (MacCormac), in 109 autopsies for cancer of the cervix, 
visceral metastases were only found in 20 per cent.^ the organs most prone to 
these deposits being the liver and the spleen. The upper part of the urinary 
tract is frequently affected from direct extension of the disease to the bladder 
and ureters, and MacCormac reports that kidney lesions — usually hydro- 
or pyonephrosis — were present in 43*5 joer cent, of his series of autopsies. 

CANCER OF THE BODY OP THE UTERUS 

Pathological Anatomy. Cancer of the uterine body arises in the 
endometrium, from the epithelium of the surface, or from that of the glands. 
It may attack an otherwise healthy uterus or one which is already the seat 
of a fibroid tumour. The upper part of the uterine cavity is first affected 
{see Fig. 305 and PI. XXV, p. 410) in the great majority of cases. As the 
disease advances it tends to overrun the whole of the mucous membrane, and 
may then appear to naked-eye examination in one or two different forms. 
In the commoner tuber otis type large, projecting, sessile masses of new 
rgrowth are formed which more or less completely fill up the enlarged uterine 
cavity {see Fig. 304). In the rarer papilhiry form the new growth consists 
of large numbers of delicate polypoid processes, sometimes branching, 
sometimes merely divided by sulci on their surface {see Figs. 290, p. 465, 
and 306). In some cases this rapid diffusion of the disease over the 
whole uterine surface is not seen, but instead, a mass of growth is found upon 
a single spot, and the form then assumed by the disease is polypoidal {see 
Fig. 305). 

The disease rarely passes through the internal os to attack the cervical 
endometrium, and invasion of the fibromuscular wall of the uterus occurs 
later than in cancer of the cervix, but can always be seen by the naked eye 
in advanced cases. Formative processes are commonly in the ascendant, 
and ulceration of the growth, so common in cancer of the cervix, is much 
rarer ; the greater freedom of the uterine cavity from infection from without 
perhaps explains this difference. Enlargement of the body of the uterus, as 
a rule, is only of moderate extent ; it is rare for these tumours to attain a 
large size, but Spencer has recorded an exceptional instance in which the 
uterus weighed 1 lb. li oz. and measured 5| inches in length. The normal 
contour of the uterus is, as a rule, preserved, for the growth invades the 
uterine wall very slowly, and seldom reaches the peritoneal coat except in 
advanced stages {see Figs. 288, p. 463, and 290, j). 465). From the upper 
angle of the uterine cavity the growth frequently extends to the interstitial 
portion of the Fallopian tube. 

Microscopic Appearances. In contradistinction to cervical cancer, 
carcinoma of the uterine body is almost always of the glandular variety, 
but a few rare instances (including a case published by one of us,) of 
primary squaraous-celled cancer of the corporeal endometrium have been 
described. 

Adeno-cardnoma may assume two different forms : (1) the tubular, 
and (2) the alveolar. Opinions differ as to which is the more common. 
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(1) The tubular form consists of an irregular and very free prolifera- 
tion of gland-tubules of varied shape and size, which lie in contact with 
one another, the stroma being scanty. The tubules are lined with high 
^columnar epithelium, which differs from that of the normal uterine glands 
in the situation and character of the cell-nuclei. The latter are placed 
at irregular levels ; they are variable in shape and present karyokinetic 
figures ; and they do not stain with the same uniform intensity as do the 
nuclei of benign epithelium. The growing tubules may bud outwards 
{everting type) {see Figs. 307 and 308), or they may produce a number of 



Fkj. :i()4. Carcinoma of the Body of the Uterus. A small subpcritoneal 
fibroid was also present. Multipara, aged 49. The growth consists of tuberous 
masses arising at the fundus and projecting into the uterine cavity. The 
growth has extended under the endometrium to the internal os. Invasion of 
the fibromuscular tissue is ele;irl\ seen. 


papillary processes within their own lumina {inverting type) {see Fig. 309). 
Both the inverting and everting forms occur together and have no 
pathognomonic significance. At the growing edge the tubules may be seen 
to invade and destroy the tissues of the uterine wall. The epitfieliuni of 
individual tubules does not proliferate so as to fill up th(' lumen. In som(‘ 
paiis tli(‘ growth often consists of mass(‘s of d<‘licate, compound, branching 
papilla*, consisting of a slender and V(*ry vascular comiectivc- tissue core, 
covered with two or thre(‘ layers of columnar epithelium, d'he surfac(*-cclls 
of the papilhe prolih^rate freely and irregularly, and islets of cf'lls, detach(‘d 
from tin* papillae, are frequently seen in the micro8CO])ie field. 
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In some cases tubular cancer of the uterine body presents somewhat 
different features ; the growth consists of an aggregation of tubules, of 
perfectly regular and uniform characters, lined with a single layer of 
regular epithelium. The stroma is scanty, the tubules invade and destroy 
the fibromuscular wall, and if the growth is removed by scraping it recurs. 
The name of adenoma malignum was applied to this form by C. Ruge, and 
it deserves special mention because the differentiation of adenoma malignum 
from the benign form of gland>proliferation seen in the early decidua, and 
also that seen in benign papilloma (see Fig. 273, p. 449) may sometimes 
present difficulties, to overcome which many sections of curettings may 
have to be made before the signs of malignancy in the cell-nuclei (which 
have already been enumerated, p. 479) can be found. 



¥ia. 305. Early Carcinoma of the Exc. 306. Carcinoma of the Body 
Body of the Uterus. Patient aged of a Senile Uterus. The growth 

53. The growth formed a papillary is composed of papillary or villous 

polypoidal mass which was attached masses which have protruded through 
to the right cornu by a comparatively the internal os and dilated the cervix, 
narrow base. 


(2) Alveolar Form. This form of cancer of the body of the uterus 
is stated by some observers to be more common than the tubular variety. 
This is because some pathologists only designate as tubular those rare cases 
;n which the epithelium is represented by a single layer of cubical cells, i.e. 
the adenoma malignum of Ruge. In alveolar carcinoma the predominant 
histological feature consists in the glands containing many layers of cells, 
irregular in shape and size ; gland-lumina become rapidly filled up, so as to 
form solid branching columns of cells, which join up with one another to form 
still larger, solid, epithelial masses (see Fig. 310). The central cells of 
the latter break down, and thus the alveoli are produced from which the 
term ‘ alveolar ’ carcinoma is derived. This central degeneration is 
produced in the same way as that seen in the solid masses of squamous- 
celled carcinoma of the cervix, and this similitude has led to the error of 
certain squamous-celled cancers being regarded as adeno-carcinoniata, 
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In Figure 310 the free cell-proliferation of adeno-carcinoma is seen to have 
obliterated and to have filled up the gland-spaces, and the central alveolation 
is well shown. It is obvious that the malignancy of such a growth is of 



Fig. 307. Adeno-carcinoma of the Body of the Uterus. X 30. Showing 
the everting form of tuhular carcinoma in its early stage. 



Fig. 308. Adeno-carcinoma of the Body op the Uterus. X 30. Showing 
the everting form of tubular carcinoma in its advanced stage. Note that 
the tubular processes are more complicated than those in the incipient stage 
seen in Figure 307. 

greater degree than that of the tubular form of adeno-carcinoma {see Figs. 
307 and 309). 

The histological difierentiation into tubular and alveolar carcinoma , 
is quite independent of, and bears no definite relation to, the macro- 
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scopical varieties of cancer of th(‘ uterine body, so that in the earlier stages 
of the disease at any rate, it is impossible to^ tell by the naked eye which 
form of cancer is present ; it can only be said that the deeper and more 
extensive the destruction of the muscular wall, the mor(‘ likely is the case, 
to be one of alveolar cancer. 

Sqmmous-celled Cancer. In a small proportion of cases of chronic 
endometritis it has been observed that the normal columnar epithelium 
on the surface has been replaced in isolated patches by stratified squamous 
epithelium, and prolonged irritation resulting in cell-metaplasia, has been 
assumed to be the cause of this so-called leucoplakia. A very few cases 
of primary squamous-celled cancer havfi also been described in the body 
of the uterus ; in some of these the whole of the growth was of this nature, 
in others, parts were squamous-celled, and parts adeno-carcinomatous. 
It can only be recognized by mieroscnpic examination, when epithelial 



Fig. 301). Ai)eno-carcin( ma of the Body of the Uterus. X 30. Sliowing 
the inverting type of tubular carcinoma. The tubuk‘S form processes w ilhiii 

their own lumiiia. 

pearls and the general appearances <K‘scrib(‘d in coniKM'tion with the same 
type of growth in the cervix will be met with. 

Spread of Cancer of the Uterine Body. Cancer remains limited to 
the affected organ much longer when occurring in the body than when 
arising in the cervix. It tends less rapidly to infiltrate the uterine wall, 
and lymphatic infection also proceeds more slowly. Glandular enlarge- 
ments are therefore less often met with in operable cases of cancer of the 
body than in those of cancer of the cervix. The lymphatics which drain 
• the uterine body run along the upper border of the broad ligament in close 
relation with the ovary and Fallopian tube {see Fig. 51 , p. 64), and then 
accompany the ovarian vessels over the brim of tlu* ])clvis to reach the 
lateral chains of lumbar glands lying at each side of the s|)inal column. 
A lymphatic vessel also runs from the fundus to the inguinal chain of glands 
in company witli the round ligament. None of these glands, however, 
becomes enlarged except in very advanced stages of the disease. Secondary 
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growths sometimes occur in the vagina from direct implantation of cancer- 
cells carried down from the uterus in the dis(‘harge. Itltimately the 
peritoneum and pelvic cellular tissue become inhitrated in the same 
.manner as in cancer of the cervix, but not until the disease has advanced 
much further. The results are, however, much the same, and in fatal cases 
metastases have been discovered in the liver, omentum, adrenals, etc. 

Pyometra is a common complication of the advanced stages of both 
cancer of the cervix {see Fig. 139, p. 213) and cancer of the body. 
Hiematometra may also he nu^t with, although more rar(‘ly {see Fig. 288 
p. 463). 



Fig. 310. ADENo-CAia.iNOMA oi’ THE Body ok i hi-: Fteki s : 

ALVEOLAR FORM. Tilo ca iKH'r-CT'lls ao* arruiigcil in ( lo.sclv ])ack(Ml 
spaces limited by well-pnsserved fibromuseular ti.ssiie. d li(‘ 
“alveoli” are produced by the: bn'akiny down of (^tvlls in th(‘ centre 
of theH(‘ spae('s. 


CLINICAL FEATURES OP CANCER OF THE CERVIX 

Incidence. Two factors must b(‘ c,onsid(‘r(‘(l in [‘(‘lation to the 
incidence of the disease, viz. ag(‘ and child-l)(‘aring. 

Age. As is the case with canc(‘r of other organs, the ag(' of a})pear- 
ance of this disease is subject to very wide variations. The extremes 
are represented by a case in a child of two and a half years, recorded 
by Adams, and one in a woman of nin(‘ty-thre(‘ recorded by Findley. 
Under the age of twenty it is extremely rare, although two cases at the 
age of eighteen have been recorded, one by Cragin, th(^ other by de Rouville, 
and one by Schauta at s(‘venteen years. Tfie r('CHnt study oi mass(‘d 
statistics [jublishcd l)v tlie Ministry of Health ' have shown that then‘ is 
no special age predisposition to can(-er of tln^ uterus; tin* liability to the 
disease appears to increase steadily with each lustrum until 60 has bcf^n 

^ “ Reports on Public Health and Medical Subjects ” (Ministry of Health), Ko. 40, 1027. 
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reached, after which there is a small decrease. It does not appear from 
these statistics that there is any clearly defined tendency for the disease to 
occur at the menopause. 

Child-hearing. Cancer of the cervix is rarely seen in childless women. 
The most careful statistics show that not more than 4 per cent, of recorded 
cases have occurred in nulliparous women, i.e. in women who have not 
borne children. A certain number of nulliparse, however, have had mis- 
carriages, but no children, and this point should also be taken into considera- 
tion. For a precise estimation the figures should be corrected by comparing 
the relative numbers of parous (including abortion) to nulliparous women 
in the general population ; but no such statistics are available. 

A further interesting point has also been established, viz. that the 
subjects of cancer of the uterus have shown a fairly high degree of 
fertility. Lewers placed the average number of pregnancies in his series 
at five ; in Wilson’s series the average number of pregnancies (including 
abortion) was six and a half. There can be no doubt that parturient 
lacerations and the chronic inflammatory conditions which so frequently 
follow them, form the connecting link between child-bearing and the develop- 
ment of cancer. These conditions are described in connection with 
lacerations of the cervix (p. 504) and cervical erosion (p. 364), to which the 
reader may be referred. As already stated (on pp. 470-471), the direct 
transition from an ‘ erosion ’ to a cancer can be at times observed. Wilson 
-believes that precancerous conditions may sometimes be found in an ‘ erosion ’ 
similar to those observed in the tongue and in lymphatic glands. 

Diagnosis of the Early Stages of the Disease. It must be under- 
stood that the first observed symptoms of cancer of the cervix represent, 
not the onset, but a comparatively advanced stage of the disease. There 
are no initial signs or symptoms. Until the growth has attained a con- 
siderable size, and until the necrotic changes to which it is so liable have 
set in, there may be a complete absence of symptoms, and it will remain there- 
fore undiscovered, except by a chance examination. This only repeats what 
is almost a constant feature of cancer when it affects parts other than exposed 
.epithelial surfaces, such as the lip and the tongue. Since the first symptoms 
to be observed do not by any means correspond with the onset of the 
disease, its duration cannot be reckoned from them. In point of fact the 
time of actual onset is in almost every case unknown, and therefore the 
rate at which cancer of the cervix advances in the early stages is also un- 
known. 

The earliest symptom met with is almost invariably haemorrhage, 
slight in amount, irregular in occurrence, and as is most characteristic 
of all — often produced by coitus. Coitional hsemorrhage may, how- 
ever, sometimes occur from other causes such as an ‘ erosion,’ or a mucous 
polypus, so that this symptom cannot be regarded as distinctive of cancer. 
Sometimes the bleeding is excited by straining at stool, by unaccustomed 
exertion, or by jolting, as during a railway journey. Menstruation is not 
necessarily increased in amount or disturbed in rhythm, and there may 
be no other symptoms whatever at this time. Women who have reached 
the age at which the disease is most likely to occur, attach little importance 
to slight bleeding of this kind, which they attribute traditionally to the 
approach of the change of life. The absence of other sjanptoms, such as 
discharge or pain^ is regarded as an indication that nothing can be wrong. 
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Yet the disease may have been in existence for some months before there is 
even a trace of haemorrhage, for this does not occur until there has been 
damage to superficial vessels from necrotic changes in the tumour tissues. 

The next symptom to appear is a discharge ; sometimes its appear- 
anije precedes the bleeding, but this is not usual. The discharge at this 
stage is usually thin, yellowish, or brownish in colour, nearly constant, 
slight in amount, and has no offensive odour. It results from the necrotic 
changes which occur in the tumour- tissues. Sometimes it is profuse in 
amount, and this appears to be especially likely in cases where the pre- 
dominance of formative processes leads to the production of a large mass 
of neoplasm. 

No other symptcnns than these are to be anticipated until the disease 
has reached an even more advanced stage ; there is no ill-effect upon the 
general health, and in most cases there is no pain. The haemorrhage tends, 
however, in time to appear more frequently and to become more severe in 
character ; this is especially the case when ulcerative processes predominate. 
In some cases, especially in women of advanced age, the amount of haemor- 
rhage is trivial throughout the whole course of the disease. 

Pain is never an early symptom, but it may be met with in association 
^vith haemorrhage or discharge. This symptom may probably be taken 
bo indicate that the cellular tissue around the cervix is already to 
3ome extent involved. The cellular tissues may be involved in two 
tvays, as has been already pointed out : (a) by cancerous infiltration ; 
\h) by inflammation due to infection by organisms which have attacked 
bhe necrotic tumour-tissues. Cancerous infiltration probably at first 
croduces pain by blocking the lymphatic circulation in the affected areas. 
-Clinically, the pain associated with cancer of the cervix is felt chiefly in the 
ower part of the back ; it is subject to exacerbations ; it is not relieved by 
ying down, and is often worse at night than during the day time. 

An interesting observation has been made by Wilson as to the character 
)f the first-observed symptoms. In a series of 328 cases he found that 
isemorrhage alone was the first symptom in 41 jper cent. In a number of 
)ther cases discharge or pain appeared at about the same time as the^ 
isemorrhage ; if these cases are included it appears that haemorrhage, 
dther alone, or in company with discharge or pain, was the earliest symptom 
n 65 per cent, of cases. 

From what has been said it is obvious that the onset of cancer of the 
cervix is insidious, and the initial symptoms to which it give’s rise are 
ipparently trivial in character and comparatively late in appearance. 
Dhe disease can be recognized at this stage only by careful physical 
ixamination, supplemented in some instances by the aid of the micro- 
cope. The urgent necessity of making such an examination at the first 
noment that the case comes under observation must always be borne in 
nind. Patients are sometimes unwilling to submit to the necessary 
xamination, but we are not justified in deferring to objections of this 
:ind, and our duty is, first to explain the necessity of an examination, 
nd then to decline absolutely the responsibility of treatment until an 
xamination has been made. To prescribe, for instance, a drug such as 
rgot, and the use of a vaginal douche, to a middle-aged woman who 
omplains of intermenstrual haemorrhage, even though inconsiderable in 
mount, is to lose time, upon which the patient’s chances of relief solely 



486 


GYNECOLOGY 


depend, in the event of these symptoms being due, as is quite possible, to 
cancM’.^ 

(^/fiiagnosis of Cancer of the Portio Vaginalis. On examining the 
cervix with the finger the conditions found will depend upon the form the 
disease has assumed. Often extensive changes will be found in a case in 
which the duration of the symptoms has been brief and their severity in- 
considerable. In the rare instances when the earliest stages of the disease 
can be observed it will be seen that the growth forms a firm, but not densely 
hard, nodular, elevated patch, or sometimes a shallow ulcer, involving some 
part of the os externum and extending over the adjacent surface of the 
cervix. Almost invariably the growth is sessile, and when of large size it 
causes well-marked alterations in the contour of the cervix. The position 
of the external os can be defined by touch, as it is not entirely involved 
in the disease at the stage under consideration. If the surface of the growth 
is lightly scraped with the gloved finger-nail, it breaks down, friable 
in consistence, and portions of it come away with a certain amount of 
bleeding. 

The cervix should next be exposed with a speculum and examined 
in a good light. The part affected by the growth will be found darker 
in colour than normal, and dull instead of polished in appearance. Its 
surface is irregular, and in parts, where ulceration has occurred, it is 
worm-eaten in appearance ; this is usually found at the parts near the 
os externum which represent the oldest portions of the growth. The out- 
lying parts may be smooth and still covered with polished, intact, stratified 
epithelium. The ulcerated parts bleed when lightly swabbed with cotton- 
wool. In cases such as this, the diagnosis of a malignant new growth is 
not for a moment in doubt, the following points being amply sufficient to 
decide that the disease is malignant : (1 ) The area of firm nodular induration ; 
(2) the ulceration of portions of this area ; (3) the friability of the tissues as 
indicated by lightly scraping with the finger-nail ; (4) the bleeding thus 
excited. 

Bimanual examination is useful in estimating the total extent of the 
swelling formed by the growth plus the surrounding induration, and the 
general mobility of this mass. The latter point will be referred to again 
below. Lastly, a rectal or a combined rectal and vaginal examination 
should be made in every case of cancer of the cervix ; thickening of the 
►utero-sacral folds and of the bases of the broad ligaments can be mort 
clearly perceived, and its extent estimated, than by the vagina. The 
posterior surface of the supra-vaginal portion of the cervix is also accessible 
to touch from the rectum, and often a better estimate of the extent of the 
disease in this position can be obtained. 

Occasionally, when the disease comes under observation before surface- 
ulceration has occurred, diagnosis may present considerable difficulty. A 
small, slightly elevated, dull red patch involving a portion of the external 
os may then be seen, f Spiegelberg has pointed out that while the mucous 
membrane is slightly movable over the surface of the cervix in health, it 
becomes adherent at a very early stage to a subjacent malignant growth, 
imparting to the cervical tissues a firm, slippery consistence like that of 
wet rubber./ This sign is, however, not of much service, except in cases of 
endocervical cancer where the surface of the portio vaginalis is not yet 
encroached on. p^on-ulcerated patches of cancer bear a certain resemblance 
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to a cervical ‘ erosion/ but this reseniblanco is not close enough to mislead 
any but an inexperienced observer. To the touch the ' erosion ’ feels smooth 
and soft like velvet, while the cancer is slightly roughened or distinctly 
nodular ; the tissues of the ‘ erosion ’ are firm and non-friable to the finger- 
nail ; the erosion is bright red in colour when seen through a speculum 
(PL XVII, p. 366), while cancer is dark and often dirty looking from superficial 
.necrosis ; although an ‘ erosion ’ sometimes bleeds from one or two ‘points 
after swabbing with cotton-wool, the amount is small, and the oozing is not 
general as in the patch of cancer. Actually, ‘ erosions ' show little tendency 
to become malignant, but in all cases in which the least doubt exists a section 
should be taken for microsc^opic examination. This must be done with care, 
a piece about a third to a half inch in diameter being cut out of the edge so as 
to include a definit(i area of outlying healthy tissue, and the excised piece 
dropped immediately into spirit before being sent to the histologist) 

The early malignant ulcer may be confused with tuberculous disease 
or with a cliamre. Tuberculous disease of the cervix is rarely primary 
{see p. 274), and accordingly the presence of signs of tubercle in other 
organs may direct attention to the possibility of the cervical lesion being 
of the same nature'. The local appearances are not dissimilar to those 
of cancer {see Fig. 157, p. 274), and cases have occurred in which the 
uterus has been removed on account of cervical disease, which has been 
subsequently proved to be tuberculous, not malignant. Tuberculous 
disease of the cervix givc's rise to free muco-purulent discliarge, but not 
usually to spontaneous bleeding, and the tissues are not friable like those 
of the malignant ulcer. However, microscjopic examination must, as a rule, 
be resorted to before malignant disease' can be excluded. 

Cervical chancre is not uncommon, but its nature is soon revealed by 
the appearance of the early constitutional signs of syphilitic infection. 
The specific organism may usually be detected by the method mentioned 
on page 286. If this is negative, microscopic examination will reveal 
the absence of malignant changes. 

Diagnosis of Endocervical Cancer. Cancer in its endocervical form 
is less easily recognized by physical examination than when the vaginal 
portion is attackecl. Beginning within the cervical canal the growth shows 
less tendency to spread in the direction of the external os than in other 
directions {see Fig. 293, p. 467), at any rate until an advanced stage is 
reached {see Fig. 303). The disease first infiltrates the fibro-muscular tissues, 
leading to broadening and induration of the cervix, while the os externum 
and the vaginal surface remain unaffected {see Fig. 292). A general 
increase in the bulk of the cervix results {see Fig. 311), and it becomes 
densely hard ; the growth may sometimes be located in the supravaginal 
cervix, upon upward pressure with the finger through the vaginal fornices. 
Usually this increase in density and in bulk will be detected better by 
rectal examination ; indeed, only rectal examination can reveal the true 
extent of the disease when situated in the upper part of the cervix. A 
densely hard enlargement of the deeply lying parts of the cervix, associated 
with hamorrhage, and without involvement of the os, should always suggest 
endocervical cancer. A scraping taken with a small sharp spoon from the 
interior of the canal will be required for a definite diagnosis. When the 
iisease is fairly advanced it reaches the os externum ; this becomes enlarged 
by ulceration {see Fig. 302), exposing the lower part of the growth, which 




Fig. 311. Endocervical Carcinoma. Multipara, aged 54. The vaginal 
portion of the cervix is atrophied ; the supra- vaginal cervix is the seat of 
the disease, the central cavity representing the oldest part. The disease 
has not spread visibly beyond the limits of the cervix. 

all such cases the pelvic cellular tissue has also been invaded, and this will 
be perceived much more clearly by rectal than by vaginal examination. By 
vaginal examination the limits of the growth on its deeper aspects cannot be 
defined, but only the limits of the cavity formed by ulceration. By rectal 
•or recto- vaginal examination the mass of new growth will often be found 
Surprisingly large, extending forwards and on each side to the bony pelvic 
walls, and backwards so as to encroach upon the lumen of the bowel. The 
mass feels densely hard and often tender, and is almost, if not entirely, 
immovable. 

In the advanced stages of formative type a large mass of new growth 
is formed, occupying the upper part of the vaginal canal (see Fig. 301, 
p. 475). This mass is attached to, or has replaced, the cervix ; sometimes 
its surface is divided up by sulci into a complex papillary arrangement 
resembling a cauliflower ; sometimes the surface is uniform and rounded. 
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then pr(‘S(Mi(s as a nodular friable mass. At a still later stage an extensive 
crateriform cavity continuous with the vagina may be formed by ulcera- 
tion (see Fig. 303). 

JDWK>sis in Advanced Stages of the Disease. The advanced stages 
of cervical cancer are characterized by free putrid discharges with hsemor- 
rhage, at times constant and slight, at times irregular and profuse, at 
times quite uncontrollable. In rare cases there is little or no bleeding 
•even in the advanced stages. In the excavating form the cervix has dis- 
appeared, and in its place is found a large crateriform or cup-shaped cavity, 
with indurated ragged walls, extending upwards to the lower part of the 
body-cavity, and also involving the vaginal fornices to a greater or less 
extent (see Fig. 303). The disease may indeed advance upon the vaginal 
walls, especially the anterior wall, nearly as far as the ostium vaginae. In 
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In both cases the growth is dark coloured, and shows superficial sloughing. 
Sometimes the mass of cancer is so large as to fill the whole of the vagina, and 
present at the ostium vaginae, coming into view when the labia are held apart 
by the fingers. The position of the external os can seldom be defined in 
stages so advanced as this. In this form also, the extent to which the disease 
has spread deeply can best be defined by rectal examination. Such cases 
must be carefully distinguished from large sloughing polypi, and this can 
invariably be done by recognizing, in the case of a fibroid polypus, the stalk 
which attaches it to the uterus. An anaesthetic will be necessary if the 
growth is very large, in order to allow the finger to be passed up far enough to 
reach the pedicle. In both cases the haemorrhage is often very free during 
examination. In these advanced stages of the disease putrid discharges 
are met with which often have an appallingly offensive odour. This may 
not be observed by the patient herself, but the discharges are very irritating, 
and cause vulvitis with ulceration and extensive intertrigo. 

In the advanced stages of cancer of the cervix the general symptoms 
become prominent. Loss of flesh occurs comparatively late, and in 
elderly women, at any rate, it progresses very slowly. Anaemia is always 
present as an element in the cancerous cachexia, but sometimes, as the 
result of profuse losses of blood, profound anaemia occurs at an earlier 
period than this. In other cases cachexia ensues somewhat rapidly, being 
in all probability accelerated by absorption of toxic products from large 
ulcerating or necrotic growths. Loss of appetite, and want of sleep due 
to nocturnal pain, further aggravate the general ill-health. 

As the local disease comes to involve other pelvic organs, a fresh train 
of symptoms appears. The tendency of the disease to spread to the bladder 
has been already referred to, but a considerable area of the muscular wall 
of the bladder may be involved without giving rise to haematuria, if the 
mucosa escapes ; consequently it may not be until ulceration occurs and a 
vesico- vaginal fistula is about to be formed that the extension is revealed. 
The urinary incontinence and cystitis which result from this fistula add greatly 
to the patient's distress, and it is hardly possible to conceive anything 
more pitiable than the condition of the patient at this stage. Occasionally 
one of the ureters becomes partially blocked by new growth which has 
invaded it ; then the proximal part of the ureter becomes dilated and the 
functional activity of the corresponding kidney is consequently impaired. 
By ulceration, a ureteric fistula in the vaginal roof may be formed. Ascend- 
ing infection of the kidneys from cystitis, or from ulceration of the pelvic 
portion of the ureters, may occur, and lead speedily to a fatal termination. 

different train of symptoms may arise from infection of the uterine 
cavity, which, aided by obstruction to the escape of discharges into the 
vagina, leads to the formation olapyometra (see p. 213). By direct extension 
p*om an infected endometrium a pyosalpinx may be formed on one or both 
sides, and from this again septic peritonitis may arise, which of necessity 
proves rapidly fatal. Pyrexia and abdominal distension in the late stages 
of cancer of the cervix may usually be taken to indicate the presence of 
these complications. 

Diagnosis of Operability. A case is said to be operable when there 
appears to be a reasonable chance of removing the whole of the disease 
hy a radical operation. In the case of the uterus, the difficulties of forming 
a clinical estimate of the extent of the disease are peculiarly great ; con- 
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^sequently the diagnosis of operability is to be regarded as approximate only^ 
and when an operation is undertaken, the first step in the procedure should 
be to revise the clinical estimate, by a careful exploration of the disease in 
situ, before its actual removal is begun. The value of this procedure is very 
great, and in doubtful or border-line cases we need not hesitate to open the 
abdomen for purposes of diagnostic exploration. Laparotomy per se is 
attended with little or no risk, and whenever the operator is in doubt as to 
whether a case is operable or not, the hope of removing the disease should 
not be abandoned until an abdominal exploration has been made. In many 
cases, however, the clinical findings make it certain that the disease is 
inoperable, and it is then unnecessary to subject the patient to the discom-^ 
fort and distress of an abdominal operation. Abdominal exploration has 
largely taken the place of preliminary examination under anaesthesia, as 
being much more exact. 

The lymphatic glands which drain the cervix are so situated as to 
be inaccessible to clinical examination, and in consecpience the question 
of operability has to be considered without reference to their condition. 
The question must be decided mainly by the local conditions, but the general 
state of the patient must also be taken into consideration. There are two 
points only, in regard to the local conditions, upon which reliance can be 
placed, viz. the degree of mobility of the uterus, and the extent to which thg, 
surrounding structures have been involved. 

Mobility may be tested with the fingers during bimanual examination, 
the extent to which the cervix can be moved in all directions being carefully 
observed. Sometimes it may be possible to seize a healthy portion of the 
cervix with a volsella and gently pull it down towards the vulva ; in the 
case of a parous woman the normal mobility allows of the os externum being 
thus drawn down to the vulva. Slight impairment of mobility does not by 
any means negative the operation. More marked degrees of fixation must 
be considered in connection with the extent of the surrounding induration. 
When the mobility of the cervix has been much impaired, the evidence of 
surrounding infiltration is usually pronounced. 

A cettain amount of caution is, howcwer, necessary in the interpretation 
of the condition of the surrounding tissues. Inflammatory thickening due 
to chronic infection of the adnexa can only be definitely distinguished when 
the characteristic outlines of a dilated tube can be made out. Sometimes 
a layer of induration can be felt beneath the upper part of the anterior 
vaginal wall. In such cases the floor of the bladder is almost certainly 
involved, and cystoscopic examination may yield definite indications of this. 
The condition of the utero-sacral folds, and the bases of the broad ligaments, 
can be made out much better by recto-vaginal than simply by vaginal 
examination, so that the importance of an examination per rectum must 
again be insisted upon. In advanced cases the mass of induration can be 
felt to extend outwards to the bony pelvic wall on one side, or it may be on 
both sides. ^ In such a case radical operation is of course impossible. 

Along with these local conditions the general state of the patient must 
be considered. The radical operation for cancer of the cervix is one of 
great severity, and cannot be borne by enfeebled subjects. Women of 
advanced age, e.g. over sixty, are seldom fit to bear it. In addition, if 
there has been much wasting, if there is great anaemia, or if the temperature 
shows irregular fever, the operation should be postponed or abandoned. 
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Cases are certainly inoperahle when profound anaemia from bleeding, 
or signs of cachexia are present, when the cervix is completely fixed, 
and there is a great amount of surrounding induration, or when hstulous 
communications have been formed with other organs. Gases are certainly 
operable in which the cervix has retained much of its mobility, the ligaments 
are little if at all thickened, and the general condition of the patient is 
unaffected, or at any rate little impaired. Between these limits lie a large 
number of cases which are doubtful, \and in which it is right that the 
surgeon should face serious operative risks. 

Duration and Prognosis. It lias been already pointed out that the 
actual onset of the disease antedates the onset of symptoms by a variable 
but considerable interval. The rate at which the disease progresses and 
the expectation of life of those affected by it are, therefore, very difficult 
to estimate. Two observers, MacCormac and Leitch, have independently 
worked out, over a large series of cases, the time which elapsed between 
the first appearance of symptoms and the death of the patient. Their 
results were remarkably alike, the interval being 1 year, and 1 year, 
respectively, for the two series. The view expressed in the previous 
edition that the prognosis was relatively unfavourable in young women is 
not borne out by the statistics of the Ministry of Health, which show that 
the survival rate differs very little at different ages; if anything, the 
advantage appears to be with the younger women. Pregnancy sometimes 
occurs in young subjects, and rapid advance of the growth must then be 
anticipated, especially during the puerperium. In such cases there is 
grave risk of puerperal infection if delivery per vias natiirales takes place, 
in consequence of injury and subsequent sloughing of the cancerous tissues. 
The rate of advance does not appear to be affected by the histological 
variety of the growth. 

The causes of death are frequently to be found in the complications 
which accompany the later stages of the disease. Those most frequently 
met with are the spread of septic infection to the peritoneum and to the 
kidneys. 

CLINICAL FEATURES OF CANCER OF THE UTERINE BODY 

Cancer is rarer in the body than in the neck of the uterus, the pro- 
portion being about 1 to 10. About 20 per cent, of the recorded cases of 
cancer of the body occur in nulliparous women, and the parous women 
affected show a relatively low degree of fertility, averaging two to three 
children each . It occurs with greatest frequency at a somewhat later age 
than cancer of the cervix, viz. between fifty and sixty ; women are therefore 
more likely to be attacked by this disease after the climacteric has been 
passed than before it. The statistics of the Ministry of Health show the 
average age to be about eight years higher than that at which cancer of 
the cervix occurs. 

Eaxly Stages. The symptoms of corporeal cancer closely resemble those 
of cervical cancer, but they are later in appearing and are less conspicuous 
in character. Necrotic changes do not occur to anything like the same 
extent, because the corporeal growth is better protected from invasion by 
bacteria ; the uterine cavity in health is sterile, while the vagina always 
contains numerous saprophytic organisms. Therefore, the discharges from 
corporeal cancer do not become putrid so early, nor do they become so 
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extremely offensive as those of cervical cancer. Again, the amount of 
bleeding is less, indeed it is seldom if ever profuse, and the usual form in 
which it appears is as a bloodstained discharge^ which is the first symptom. 
In many cases this is so slight that it has been present for several months 
before the patient is led to seek advice. 

From this it follows that the early recognition of corporeal cancer 
is even more difficult than that of cervical cancer, and the necessity of 
insisting upon a complete local examination, whenever irregular bleeding, 
however trivial, occurs in elderly women, must once more be pointed out. 
Owing to the fact that the disease is in a situation inaccessible to direct 
examination, the physical signs are much less definite, even in advanced 
stages, than those of cancer of the cervix. Before the local examination is 
made the symptoms, though suggestive of cancer, give no indication of its 
location, and it may in fact be found in the vaginal wall, the cervix or the 
uterine body. If the two first-named parts are found to be healthy, atten- 
tion is next directed to the body. In the great majority of cases of the 
disease this will be found, on bimanual examination, to be enlarged, although 
to this rule there are definite exceptions {see Fig. 305, p. 480). And it is 
important to recollect that enlargement must be considered in relation to the 
age of the patient ; a size which would be normal to a multiparous woman in 
the sexually active period, will be abnormally large in one who has 
passed the climacteric. If the disease should attack the atrophied uterus 
of a woman long past the climacteric age, an advanced stage may be reached 
while the organ is still under the normal size {see Fig. 306, p. 480). The 
important point to bear in mind is that cancer cannot be excluded because 
the uterus is atrophied. 

The enlargement due to cancer is moderate in extent and uniform 
in character. The question of enlargement is complicated by the fact 
that fibroids are found in company with corporeal cancer with excep- 
tional frequency, with the result that the uterus may be of irregular shape 
as well as of abnormally large size {see PI. XXV, p. 410). Mobility 
remains unimpaired until a much more advanced stage than is the case with 
cervical cancer. 

It will be obvious from these considerations that something more than a 
bimanual examination is required for the recognition of the disease, and 
in fact a definite diagnosis, except in advanced stages, can only be made 
by exploration of the uterine cavity. This simple procedure is by no means 
unattended with danger in the case of corporeal cancer. If the disease is 
advanced, perforation of the uterine wall with the sound, a dilator, or even 
the curette, may readily occur, an accident which calls for the immediate 
removal of the uterus. Casual exploration with the sound cannot be too 
strongly condemned ; the exploration should be carried out carefully with 
all the antiseptic and other precautions set forth in connection with vaginal 
operations {see p. 721), such as curetting. The cervix should, as a rule, be 
dilated sufficiently to admit the curette freely and allow free uterine drainage 
afterwards, i,e. up to No. 10 dilator. Often during dilatation fragments 
of tissue detached by the instrument will escape from the cervix : they 
consist of pale greyish or discoloured portions of friable tissue, and their 
appearance may be sufficient to settle the diagnosis. In less advanced 
cases the curette must be used carefully and gently, and this instrument 
will bring away more of the same friable material. If the use of the 
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curette is negative, the dilatation may be carried further until the cavity 
can be explored with the little finger. 

The conditions which have to be distinguished from cancer of the 
» body are senile endometritis, papilliferous adenoma and an interstitial fibroid 
which is causing haemorrhage owing to some degenerative change. The 
distinction from the two former is made by an exploratory curetting ; 
the presence of a fibroid may usually be determined by careful bimanual 
examination, and curetting will show whether or not endometrial cancer 
has also developed. 

The differential diagnosis by histological examination of senile en- 
dometritis and villous papilloma of the body from corporeal cancer is 
important. 

In senile endometritis the endometrium is thin and the surface-epithelium 
replaced, to a large extent, by granulation tissue ; the glands are few and 
shrunken, and those which remain run a horizontal or oblique course 
through the stroma {see Fig. 212, p. 362), which is fibrotic and dense. No 
muscle-fibres will be seen in the scrapings. 

In papilliferous adenoma {see Fig. 273, p. 449) the processes are 
exuberant and branching ; they are covered with fairly regular columnar 
epithelium with basal nuclei ; the stroma consists of fibrous tissue only, 
no muscle fibres being present in the curettings. 

In cancer of the body the appearances vary according to whether the 
growth belongs to the tubular or to the alveolar type. In the tubular 
form there is a mimicry of gland-tissue, but the tubules are lined by many 
layers of cubical epithelial cells with nuclei at various levels ; this helps 
to distinguish a tubular cancer from a villous papilloma. In the alveolar 
type, there is no attempt at gland-formation, the cells are neither columnar 
nor cubical, but vary in shape, being often quite atypical ; they aggregate 
in densely packed columns and masses, which by breaking down in the 
centre give an alveolar appearance to the growth (see Fig. 310, p. 483). 

With either of the above forms the curettings will show some portion 
of the muscular wall of the uterus to be invaded by the cancerous tissue. 
The stroma will therefore contain both muscle and fibrous tissue, and it may 
be oedematous and infiltrated with round cells. Masses of cancer-cells or 
malignant gland-tubules will be found among the muscle-bundles. 

Advanced Stages. In the advanced stages offensive discharges due 
to ulceration of the growth are met with and pyometra frequently forms ; 
the latter condition may result in very considerable enlargement of the 
uterus from dilatation of its cavity. Fixation occurs and is often due to 
direct transperitoneal extension of the growth to the omentum, to the wall 
of the rectum, pelvic colon or caecum ; the cellular tissue also becomes 
infiltrated, but this occurs at a much later period than in cancer of the 
cervix. Fistulous communication with the bladder or the bowel are 
rare, but in other respects the final stages of the disease are similar to those 
already described in cancer of the cervix. 

TREATMENT OF UTERINE CANCER 

The methods of hysterectomy suitable for these cases are described 
in a later section {see p. 680). 

Ssnxtptomatic Treatment. In advanced cases it may be necessary to 
adopt measures which are designed to palliate symptoms, rather than cure 
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the disease. A The practice of a partial operation for removal of necrotic 
masses of growth by the sharp spoon and cautery is not to be recommended 
except under one condition, i.e. severe hsemorrhage. It is only occasionally 
that severe bleeding occurs in cancer of the uterus ; it is due to deep- 
spreading ulceration having laid open blood-vessels of more than capillary 
size. Such haemorrhages aggravated with profuse putrid discharges can 
only be controlled by the removal of the superficial layers of the necrotic 
tissue and the application of the actual cautery or of styptic solutions to 
the site of bleeding. Scraping must not be carried beyond the limits of 
friability as recognized by the gloved finger. The use of the actual cautery 
usually results in subsecpient extensive sloughing of the devitalized tissues, 
and it is preferable to soak the exposed tissues in a strong styptic solution 
which can be poured into the vagina in quantity sufficient to fill it. Suitable 
solutions are a mixture of acetone and tincture of iodine in equal parts, 
or a 1 per cent, solution of formalin. The solution should be left in 
contact with the cervix for 5 minutes, and the application can be repeated 
as required. 

Treatment of Cancer of the Cervix. “ When the uterus is attacked by cancer 
in any part, extirpation of the organ with its appendages, and, in the case 
of cervical cancer, the surrounding cellular tissue and lymphatics, offers the 
sole chance of cure.” This statement made in the first two editions of this 
work now requires some modification. The advances which have been made 
in rad him- therapy are very striking, and the results achieved in different 
clinics call for careful consideration. A considerable number of gynaecological 
authorities have reported results from radium treatment alone which bear 
comparison with those obtained by operation, and it is therefore necessary 
to state briefly the relative facts. 

The radical operation for cancer of the cervix introduced by Wertheim, 
has now been on trial for 25 years. In the hands of men of the largest 
experience of its technique, the case-mortality of the operation is not less 
than 16 per cent. Victor Bonney, in this country, reported in 1925 a 
series of 192 cases with an operation- mortality of 16 per cent. 

In the Chelsea Hospital for Women, Wertheirn’s operation was performed 
in 113 cases during the years 1922 to 1925, by the various members. of the 
staff with an operation-mortality of 17*7 per cent. In the hands of the 
average surgeon the mortality of the operation is very much higher than 
in the case of a surgeon with great experience of the operation. If the 
operation were performed only in early cases the mortality would not be 
much more than one-third of the above figures, for the operative risks 
are directly proportional to the extent of the disease. ^The tendency with 
operators is to deal with more advanced cases as their experience widens, 
i.e. to increase their ‘‘ operability ” rate, and there appears to be no hope 
of further reduction of the mortality of the operation without greatly 
restricting its application. 

As regards the late results the most successful operators can claim that 
about 50 per cent, of the cases operated upon live for 5 years without 
recurrence / the average results are between 35 and 40 per cent. Into 
the question of how far such cases can be said to be “ cured we cannot 
enter, but experience shows that although recurrence, if it takes place, 
will occur within 5 years in 90 % of cases, yet no case of cancer is safe 
from risks of recurrence for much longer periods. The unsatisfactory 
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character of these results called for the exploration of the possibilities of 
treatment by radium and X-rays, either alone or as an adjunct to operation. 
We will first consider the results which have been reported with radium. 

Treatment by Radium. — Two recent American writers have presented 
results which can with confidence be quoted (Gray Ward^ and Schmitz 2). 
They have treated in all 35 cases of ofemble cancer of the cervix by a 
uniform technique with radium alone (Gray Ward) or with radium and 
X-rays (Schmitz), and of these 21, or 60 per cen^., were alive and free from 
recurrence after 5 years. The number of cases is too small to allow of 
generalization, but these results have never been excelled by surgery, so far 
as can be judged from published statistics. 

Large numbers of cases have now been treated by radium alone or by 
radium combined with X-rays in Germany, America and Sweden ; these 
cases, all of the ‘‘ operable ” class, yielded a Nett-Survival Eate ^ which 
varied from 20 per cent, in some clinics to 50*0 per ceyit. in others, the 
average being between 35 and 40 per cent. It must, accordingly, be 
admitted that when judged by the test of the 5-years’ survival, the results 
now obtained by radiation are not appreciably less favourable than those 
obtained by abdominal hysterectomy in the most experienced hands. 

In advanced cases such results as these cannot be anticipated, but life 
can be prolonged and symptoms relieved to an extent which is not practicable 
by any other means than radium. Thus Gray Ward reports that of 102 
advanced cases, 35 were alive and free from recurrence three years later, 
that is, a survival rate of 36 per cent. ; and of the 55 advanced cases treated, 
8 were alive and free from recurrence 5 years later, i.e. a survival rate 
of 14*5 per cent. 

In the meantime it is probable that the interests of patients will be 
most adequately met by radical operation in early cases. Advanced cases 
should not be operated on for two reasons, firstly, the high operation 
mortality ; secondly, the slender prospects of a five years’ cure.” 

All who have used radium in cancer of the cervix are agreed that a local 
cure can be obtained in all but the more advanced cases, and those with 
long established necrotic changes in the growth. In early and moderately 
advanced cases, complete local healing of the cancer can be obtained, with 
cessation of haemorrhage and discharge. Subsequent histological examina- 
tion may show a complete disappearance of cancer cells from the cervical 
tissues ; this has been repeatedly observed in cases where the uterus has 
been removed subsequent to radium treatment. The action of the radium 
is however restricted to a narrow area around the tissues of the cervix, and 
if the cancer cells have reached the parametrium or the glands, the progress 
of the growth in these situations will not be permanently arrested. 

The value of this local healing is however very great. It may, in some 
instances, convert a case which appeared to be clinically inoperable into an 
operable one. And even if this result is not achieved, the patient benefits 
very greatly in health from cessation of haemorrhage and discharge, 
and of absorption from septic areas. The advance of the cancer in the 

^ “ Report of Women’s Hosp. of State of New York,” 1923 -24. 

2 Jl. of Amer. Med. Assoc., Jan. 10th, 1926. 

^ The “ Nett-Survival Rate ” is obtained by deducting from the total number of patients 
operate ! upon those who could not be traced and those who had died from some other 
caus3. The remainder represent those who were known to be alive five years after operation 
(see also “ Reports on Public Health and Medical Subjects ” (Ministry of Health), No. 40). 
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pelvis may be very slow, and accordingly these patients may enjoy several 
years of comparatively good health before the occurrence of metastases 
in the final stages of the disease. It must further be borne in mind that 
there is no risk, or only a minimal risk, associated with the radium treatment, 
while radical operation in advanced cases is attended by a mortality of 
probably 25 to 30 per cent. 

Attempts are being made to apply radium treatment to extensions of the 
disease beyond the limits of the uterus. Thus the abdomen may be opened 
. and radium needles {see below) introduced into the thickened cellular tissues 
around the uterus, or into the enlarged glands, or alternatively the radium 
needles may be introduced from below through the vaginal fornices. The 
latter method is clearly attended by risks of injury to the ureters and 
the uterine vessels, if the needles are inserted outside the lateral border of 
the cervix. Another alternative is to attack the extrauterine extensions by 
deep X-ray therapy, after the method introduced at Erlangen, At present 
no definite opinion can be expressed upon the value of irradiation by radium 
or X-rays in these conditions. 

Radium and X-rays as Adjuncts to Operations, 

It has already been pointed out that the local action of radium upon 
cervical cancer sometimes converts an inoperable or a doubtful case into 
one which can be operated upon with confidence. Even if this result is not 
fully obtained, operative risks are greatly lowered when an ulcerating and 
discharging area of cancer has first been dealt with by radium. The use of 
radium as a preliminary measure has, therefore, definite advantages. 
Certain disadvantages must, however, be pointed out, the most obvious 
of which is the expense. Also time is lost, for at least four weeks is required 
for local healing to occur. Again, it is said that the technical difficulties 
of the operation are increased by the preliminary use of radium, which may 
result in the formation of dense fibrous tissue around the cervix. This 
result has, however, only been observed when a prolonged interval had 
elapsed before operation, or when repeated applications had been em- 
ployed. It is hardly possible that dense fibrous tissue can be formed in 
such a brief period as three to six weeks. 

It would appear therefore that the advantages of preliminary treatment 
with radium greatly outweigh the possible disadvantages. 

Subsequent to operation all cases should be treated with X-rays, the 
pelvis being subjected to cross-fire, so that the lateral areas, which may 
be the seat of disease, may be reached. This treatment is invariably made 
use of by general surgeons after operations for cancer of the breast, and its 
use in cases of cancer of the cervix is very clearly indicated. The first 
application should be made as soon as the wound has healed, and the applica- 
tions should be repeated at intervals over a period of several months. The 
Erlangen technique is unnecessary unless areas of suspicious disease have 
been left behind in the pelvis. 

The Technique of Radium treatment of Cancer of the Cervix. In an 

early case of cancer of the cervix the initial dose should be 100 to 150 mg. of 
radium bromide. The radium salt contained in a glass capsule is further 
enclosed in a tube of aluminium 2 mm. in thickness, which acts as a filter 
in preventing the transit of all radiations except those known as the gamma 
rays. The alpha and beta rays should be excluded on account of the surface 
irritation which they cause. The aluminium tube is further encased in a 
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piece of rubber tubing 1 to 2 mm. in thickness, and this is tied at each 
end to secure the radium container. The radium thus enclosed, is to be 
placed in the cervical canal and retained in position by careful packing with 
gauze. In more advanced cases hollow aluminium “ needles ’’ containing 
10 mg. of radium bromide are employed in addition to the tube in the 
cervix. These needles are buried in the outlying portions of the cervix 
near the visible edge of the disease (see Fig. 311a), and from four to six 
may be made use of in this way. The zone of effective radiation of a 
maximum dose of radium is about 2 inches deep, and if the disease has 
•reached the margin of the cervix or has spread to the vaginal vault, the 
use of these needles is essential. 

The needles and tube are left in situ for 24 hours, and the dose thus 
administered may be expressed e.g. as 140 X 24 — 3,360 milligram-hours. 
Each needle or tube has attached to it a stout silk thread several inches 
long ; this allows of easy withdrawal when the gauze packing is removed. 

The first application of radium is best made under anaesthesia ; this 
will also allow of a complete bimanual examination being made, and a more 
exact estimate formed of the extent of the disease and the mobility of the 
uterus. The radium tubes may be sterilized by boiling, and the vaginal 
canal must be carefully prepared by first cleansing the passage with a sterilized 
swab, and then swabbing the walls with tincture of iodine. If the cervical 
canal will not admit at least half an inch of the radium tube, it can be 
enlarged by further scraping, but it is better to avoid all interference with the 
cancer if possible. The tube and needles having been introduced, the 
vagina is tightly packed in such a manner as to retain them in position ; 
the lower part of the vagina need only be loosely filled with gauze. 

Evacuation of the bladder is sometimes rendered difficult by the presence 
of the packing, and the catheter may consequently be required. Most 
patients exhibit a definite reaction to radium, which appears within 24 hours. 
Headache and nausea are the commonest symptoms, and there may also be 
► definite soreness and redness of the gums. The patient should consequently 
be kept in bed while the radium is in situ, and for 24 hours subsequently. 

A fair amount of watery discoloured discharge usually occurs after the 
radium treatment and may last for several weeks. Douching with a non- 
irritant antiseptic should therefore be advised. 

The action of radium is slow, and no great change will be observed in the 
growth until a month has elapsed. Definite local healing will then be 
clearly seen if the patient is examined per s'peculum. The size of the cervix 
has diminished, its surface has become smoother and notably paler. To 
touch, the cervical tissues have lost their friability and feel firm or even 
hard. 

Ward and Farrar rightly lay stress upon the importance of repeating 
this examination every month in order that early signs of recurrence of the 
local disease may not be overlooked. The reappearance of a reddish 
friable area on the lips of the external os, or the formation of nodules in 
outlying parts of the portio vaginalis, call for repetition of the treatment. 
The condition of the pelvic cellular tissue must also be carefully observed, 
for, as has been said above, it may happen that progress of the disease in this 
situation may proceed concurrently with healing of the cancer in the cervix. 
The invasion of the cellular tissue may be treated either by deep X-ray 
therapy, or by the use of radium needles, as previously described. 

G. 
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Cases unsttitable for radium. When the disease has reached an advanced 
stage care mnst be exercised in the use of radium. The presence of advanced 
necrotic changes resulting in the formation of large cavities with haemorrhage 
and free putrid discharges, are not suitable ; in such cases pyometra is often 
also present, and an acute infection may have spread to the tubes or the 
pelvic peritoneum. Such patients are very ill from sepsiS; and often show a 
high degree of fever. Acutely inflamed tissues are unsuited to the action of 
radium, and its use will almost certainly aggravate the condition. If 
a fistulous communication has formed with the bladder or bowel, it is 
useless to attempt to promote their healing with radium. 

- Treatment by X-*rays. The introduction of the Erlangen method gave 
a great stimulus to the employment of X-rays for cancer of the uterus, 
and in Germany a great deal of work has been reported. The technique 
of X-ray treatment of cancer of the cervix uteri which has been adopted 
at Erlangen is the application of rays which have been generated at 
over 200,000 volts, and which have passed through filters of 0*5 mm. 
of zinc and 3*0 mm. of aluminium. The object of filtering the rays through 
these metals is to remove as far as possible those rays which have harmful 
effects on the skin ; those rays which pass through the filter have a 
high penetrative power, and the amount of these rays which will, under 
certain fixed physical conditions, produce a slight transient erythema of 
the skin three days after the exposure has been made is designated the 
“ skin-erythema dose,” and is often expressed as 100 per cent. As the rays 
pass through the tissues of the body they are absorbed or scattered, with 
the result that approximately only 20 per cent, of the skin-dose reaches a 
depth of 10 cm. from the surface. 

By appl 3 dng a method of cross-fire through five or six portals of entry, 
experience shows that the best results in carcinoma of the cervix are obtained 
when the total amount of rays at the site of the tumour was equivalent to 
120 per cent, of the skin-erythema dose. 

Wintz^ has treated 612 cases of cancer of the cervix and 88 cases of 
cancer of the body between the years 1915 and 1920. The percentage of 
five-year cures ” for the whole series was 38*3 per cent. The percentage 
of “ cures ” is calculated by this author upon the total number of cancer 
cases seen, including those not treated by X-rays, i.e. the ‘‘ gross survival 
rate.” There were deaths attributable to the treatment amounting to 1 per 
cent., but these casualties were probably due to imperfect technique. 

It would appear that radium gives better results and is attended by less 
risk than deep X-ray therapy ; the technique of the latter is much more 
complicated and requires the special training and experience of a radiologist. 

Treatment of Cancer of the Uterine Body. Radical operation holds the 
field for this condition for the following reasons : (1) the operation is simpler 
and is attended by a case-mortality little higher than that of hysterectomy 
for fibroids ; (2) the disease remains localized to the uterus for much longer 
than is the case with cancer of the cervix, and in consequence there is less 
risk of injury to neighbouring organs during the operation ; (3) the per- 
centage of five-year cures from operation is higher than is the case with 
cancer of the cervix. The statistics of corporeal cancer are much less 
abundant than those of cervical cancer, but a series of 507 operations collected 


^ J)e%Usche-Med, Woch., 1926, Nos. 16 and 17. 
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B.— P< >H :i J< >N OF LtING SHOWING SECONDARY DEPOSITS OF ChORIONIC CaRCINOMA 
(Cutlibert Lockyer). The hsemorrhagic character of the metastases is well seen. 
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from variom sources yielded a ‘‘ ” of 60 per cenL'^ If 

post-operation prophylaxis with X-«rays-i^ere practised, there is no doubt 
that these results could be still further improved. 

CHORIONIC CARCINOMA 

It is convenient to consider this unusually interesting form of malignant 
tumour in connection with the uterus ; Ijut although, in the great majority 
of cases, the uterus is the organ primarily attacked, exceptions sometimes 
occur, the primary growth being found in the vagina, the labium, the 
Fallopian tube, or the ovary. 

Its special histogenetic feature is that it arises from certain embryonic 
tissues, viz. the epithelial and connective-tissue elements of the chorion. 
It is accordingly a disease which affects women who have at some time or 
other been pregnant ; apparent exceptions to this statement will be men- 
tioned later. The connection with pregnancy may be quite remote, several 
years having elapsed before the appearance of the tumour ; on the other 
hand, it may make itself manifest during the puerperal period following an 
abortion or a confinement. In approximately one out of every three cases 
it has been found that the immediately preceding pregnancy terminated 
as a hydatidiform mole ; when the rarity of the latter condition is borne in 
mind the significance of its frequent association with chorionic carcinoma 
will be apparent. 

In cases in which the primary growth was found in the Fallopian tube 
or ovary, it may be presumed that these organs had been the seat of an 
early ectopic gestation. / When the primary growth is vulval or vaginal, it 
may be supposed that implantation of placental tissue has occurred, perhaps, 
upon an abrasion, which has subsequently given origin to the malignant 
growth. 

Pathological Anatomy. In the uterus the growth usually arises in 
the fundus and the adjacent parts of the anterior and posterior walls, 
i.e. in the normal position of the placental site {see Fig. 312). Three very 
early cases examined by one of us all show that the growth starts deeply 
in the uterine muscle, the mucous membrane being intact and not involved 
in the malignant process. In these cases it was only by sections made 
through the musculature of the uteri, that the foci of new growth were 
discovered {see Fig. 314). liater on the tumour presents in the uterine 
cavity, causing a symmetrical enlargement of the organ {see PI. XXVIII.) ; 
more rarely it produces a nodular subserous mass by projecting beneath 
the peritoneal surface {see Fig. 313), and in a case recorded by one of us the 
peritoneal coat had given way, causing fatal peritonitis. The growth itself 
is soft, dark in colour, and freely haemorrhagic {see PI. XXVIII.) ; its tissues 
are of especially low vitality, and therefore very prone to break down ; 
consequently the older parts are generally found to consist of dSbris and 
blood-clot, the characteristic elements being found only at the growing 
edge. These changes in the base and central parts of the tumour are well 
seen in Fig, 313. Invasion of the fibromuscular wall is usually visible, and 
isolated implantation-nodules are often found in the lower part of the 
uterine cavity. Similar nodules, formed in the same manner, may be found 
in the vaginal walls and the vulva. These nodules are o{ a deep plum 
colour, soft and friable ; they bleed readily when handled. The uterine 

^ System of Gynaecology. Eden & Lockyer. Vol. III. 
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growth does not attain large size, in this respect resembling corporeal 
carcinoma. In a few cases grape-like bodies, resembling the vesicles of a 
hydatidiform mole, have been seen in these tumours. No matter what may 
be the location of the primary growth, its structure and characters are 
uniform. 

The cell-elements which are typical of this tumour are the following 
{see Fig. 316) : (1) large irregular multinucleated masses of protoplasm 



Fig. 312. Chorionic Carcinoma of the Uterus. Multipara, aged 26. The 
uterus is enlarged, but its surface is smooth, except at the fundus. Here a 
nodular mass of dark-coloured growth is seen, the peritoneal covering being 
still intact. There is also well-marked elongation of the supra- vaginal portion 

of the cervix. 

(plasmodia) in which cell-boundaries cannot be recognized ; these are 
derived from the outer layer of the chorionic epithelium or syncytium ; 
(2) small polyhedral cells, with large nuclei, lying in closely packed masses ; 
these are derived from the inner or Langhans’ layer of the chorionic epi- 
thelium ; (3) large mononucleated cells, and multinucleated giant cells, 
collected in masses, or invading the stroma of the uterine tissues ; these are 
probably derived from both (1) and (2). ^In addition to these elements, 
definitely recognizable chorionic villi are sometimes present, either of normal 
appearance or in a condition of vesicular degeneration ; the origin from the 
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('|)ith(*lium of the villi of the three varieties of cells just described has been 
traced by a number of different observers. 

The tumour-elements show no definite arrangement, but are mingled 
with one another in irregular clusters and masses, and are sufficiently 
characteristic to establish the microscopical diagnosis of chorionic car- 
cinoma. 

Chorionic carcinoma may occur at any age within the limits of possible 
pregnancy, a case having been recorded at seventeen and one at fifty-five. 
A high degree of fertility appears to entail a certain predisposition to the 
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Fig. 313. Chorionic Carcinoma of the Uterus. The same specimen as 
Figure 312. The nodular projection on the fundus probably represents an 
intramural metastasis, being separated from the rest of the growth by a 
layer of fibromuscular tissue. An isolated polypoid metastasis is also seen in 
the lower part of the uterine cavity. 


disease, for a relatively large proportion of cases has occurred in women 
who have had five or more pregnancies. In two out of every three cases, 
the immediately preceding pregnancy terminated in abortion. 

As in the case of all other varieties of malignant disease of the uterus, 
the earliest symptom is haemmhage. Usually it is severe from the first, and 
in this respect differs greatly from that met with in adeno-carcinoma. Not 
infrequently the patient also notices the passage of ‘ shreds ’ or ‘ pieces ’ 
in the discharge. In exceptional cases the amount of bleeding is not at any 





Fio. 314. Traijsvekse Section through the Uterine Body, showing early chorionic 
carcinoma arising in the muscularis, i.e, beneath the mucous membrane (Malcolm, 

Bell and Lockyer). 



Fig. 315. Microscopic Section of Tissue removed from the Focus of Growth 
MARKED A IN FIGURE 314. The intramuscular space contains solid and vacuolated masses 
of syncytium. Cf. Figure 310. (Malcolm, Bell and Lockyer.) 
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time considerable. More often profound anaemia r(\sults from profuse and 
repeated haemorrhages. Ulceration of the growth and decomposition of the 
discharges, indicated by an offensive odour, occur earlier than with ordinary 
cancer and form a striking feat lire of the condition. To this is usually added 
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a certain amount of fever ; as a rule it is moderate, but severe rigors and 
other evidences of acute sepsis sometimes occur. 

The degree of malignancy of the growth is variable, even more than is 
the case with other varieties of malignant tumour. Sometimes it destroys 
life in a few weeks by the formation of widely diffused metastases ; at 
other times its virulence is decidedly moderate, and radical operation has 
proved successful a year or eighteen months after the appearance of the 
first symptoms. Dissemination occurs through the blood-vessels, the cell- 
elements of the growth having been traced into efferent veins, and found 
in the venous channels of distant parts. |iThe cells of this tumour possess 
an unusual power of eroding the walls of the vessels and so reaching the 
blood-stream. One of the commonest positions for metastases is the lung (see 
PL XXVIIL), haemoptysis and sometimes pleural eflfusion furnishing clinical 
evidence of the occurrence. The brain, the liver, the spleen, and the pancreas 
may also be attacked ; in the brain metastases are relatively frequent. 

Diagnosis. Cases of chorionic carcinoma may follow quickly upon an 
abortion, and have been accordingly mistaken for sapreemia with retention 
of placental tissue, and treated as such. Both conditions are attended with 
haemorrhage, a foul uterine discharge, fever, enlargement of the uterus, and 
the presence within it of decomposing debris of tissue or blood-clot. Clearing 
out the uterus brings a temporary improvement, but after an interval the 
symptoms all recur with severity, and the uterus is again found to contain 
•considerable masses of deiris although completely evacuated at the first 
operation. The rapid reproduction of decomposing tissue in the uterus 
under such circumstances is strongly suggestive of chorionic carcinoma. 
Cases in which the connection with pregnancy is more remote than this 
may arouse no suspicion of the real nature of the condition. An enlarged 
uterus, giving rise to haemorrhage and, possibly, a foul discharge, is naturally 
treated, in the first place, by exploration and scraping, which will result in 
free bleeding and in the removal of a quantity of debris. The ultimate 
diagnosis can then only be made by a skilled microscopist, and the whole 
of the tissue removed from the uterus should be sent to the pathologist 
with as little delay as possible. 

The treatment is extirpation of the uterus. Owing to the serious condi- 
tion in which so many of these cases come first under observation, the 
primary mortality of the operation has been unusually high. In several 
cases removal of the primary growth has been followed by complete dis- 
appearance of metastases in parts, such as the vaginal wall, where they 
could be directly observed. Radium has been employed for advanced 
cases unsuited for laparotomy. In a case recorded by T. B. Sellers no 
trace of the previous growth could be found when the uterus was removed 
two months after the insertion of radium.^ 

C. LACERATIONS AND DISPLACEMENTS OF THE 

UTERUS 

LACERATIONS OF THE CERVIX 

Laceration of the cervix is so common in labour that signs of this injury 
are regarded as the commonest indication of child-bearing. 

Such lacerations, as a rule, are of only moderate degree ; they do not give 
^ T. B. Sellers, Am. Jl. Obst. dh Qyn., 10, 1926, 741. 



LACERATIONS OF THE CERVIX 


505 


rise to any considerable bleeding after labour, and consequently tli(^y are 
not repaired. They result in visible scarring of the cervix, and often 
lead to marked deformity which takes the form of a gap in the con- 
tinuity of the cervical wall, which may involve only the cervical lip, or may 
run up into the vaginal roof, or even into the base of the broad ligament, 
according to the extent of the original injury. The left lateral wall of the 
•cervix is the commonest seat of these lacerations (see Fig. 317) ; sometimes 
there is one on each lateral wall ; occasionally there are three or more dividing 
the cervix up into irregular segments. Considerable puckering may then 
occur which completely alters the shape and appearance of the cervix. 
When a deep tear has run up into the vaginal vault, an irregular scar may 
be traced from the base of the cervical injury across the lateral vaginal 
fornix. 

A deep bilateral laceration splits the cervix into two halves, which are 
roughly anterior and posterior (see Fig. 318). A certain amount of infection 
of a mild type takes place, resulting 
in thickening of all the cervical 
[tissues (chronic cervicitis). As a 
consequence each lip becomes everted, 
i.e. rolled outwards upon its vaginal 
aspect ; this exposes a large area 
of mucosa, which becomes thickened 
and congested from chronic irrita- 
tion, a condition usually spoken of 
as ‘ erosion ’ (see p. 364). This 
combination of ‘ eversion ’ with 
‘ erosion ’ is frequently seen in multi- 
parae. 

Other morbid conditions attribut- 
able originally to the same cause are 
often present. Thus prolapse from 
lacerations and over-stretching may 
occur, or from infection through the 
lacerations chronic inflammation of 
the pelvic cellular tissue, or of the tubes and ovaries, may occur. Conse-, 
quently these patients often present a series of lesions, of which the cervical 
laceration may form the least important feature. 

Clinical Features. Cervical lacerations give rise to no symptoms unless 
they have produced ' eversion ’ and the chronic inflammatory changes in 
the cervical tissues which accompany it. The symptoms are therefore only 
the indirect result of the injury./^ They are identical with those described 
on page 369 as the symptoms of ‘ erosion,’ and accordingly they need not be 
repeated here. Frequently the clinical features are rendered more complex 
and more severe by the association of prolapse or chronic pelvic inflammation 
with the cervical lesions. 

It has long been held that cervical lacerations are a powerful predisposing 
cause of cancer. This view is based first upon the general principle that 
injury predisposes to cancer in all organs, the predisposition being ex- 
plained by the chronic irritation which scar-tissue produces in the 
healthy tissues around it. Secondly, it is established that cervical cancer 
is mainly a disease of parous women. Thirdly, as we have seen, an everted 



Fic. 317 . Obstetru' Laceration 
OF THE Cervix with Eversion and 
Thickening of the Lips of the Os. 
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cervix is also the scat of chronic inflammation, and this conditiuii ])redisj)oses 
to cancer in the same way as scar-tissue. 

It is, however, difficult to obtain direct proof, for cases of cervical 
cancer can seldom be shown to have arisen in relation to scar-tissue, 
although occasionally it may be traced to an erosion. At the same time 
the reasonable probability of these views gives to cervical injuries an 


Fig. 318 . Deep Bilateral Laceration of Cervix with Ectropion (ever- 
sion) OF THE Lips, in a case of the second degree of prolapse. 

importance considerably greater than the comparatively trivial nature of. 
their immediate effects. 

Cervical lacerations of unusual depth sometimes do harm in a different 
direction, viz. they impair the retentive capacity of the uterus in pregnancy 
and thus lead to abortion. If the laceration has run up into the vaginal 
fornix, almost the entire length of the cervix from internal os to external os 
may have been involved, impairing the capacity of the lower uterine seg- 


LACERATIONS OF THE CERVIX 507 

ment to support the ovum as the uterus undergoes active dilatation during 
pregnancy. 

The diagnosis of the condition is very simple when the cervix is exposed 
with a speculum in a good light. By hooking a tenaculum into each cervical 
lip the eversion can be unrolled and the cervix reconstructed. The depth 
and position of the lacerations can then be exactly made out. The exposed 
cervical surfaces are bright red in colour and present the appearances 
characteristic of an ‘ erosion ’ {see p. 364). If traction on the cervix is made 
it will sometimes be found that there is loss of mobility from old-stand- 
ing scar-tissue immobilizing the cervix more or less completely. The 
condition of the uterine body and the adnexa should always be carefully 
explored by bimanual examination. 

Treatment, The only possible treatment of cervical lacerations is opera- 
tive ; the object of the operation is not only to restore the integrity of the 
cervical wall but also to deal with the associated conditions of ‘ eversion ’ 
and formation of scar-tissue. It is not necessary to treat all cases of lacera- 
tion of the cervix. Generally speaking, those which are not associated with 
‘ eversion,’ and those which do not extend to the vaginal roof, do not require 
treatment. It is only bilateral lacerations of some depth which lead to 
‘ eversion ’ of the cervical lips. 

The condition of the other pelvic organs should be carefully examined 
before an operation is undertaken. On account of the frequency with which 
multiple lesions are present, other operations such as curetting or perineor- 
rhaphy may be required as well as that for repair of the cervix, which 
will be described on page 727. 

DISPLACEMENTS OF THE UTERUS 

Before entering upon this subject, we must first consider the means 
by which the normal position of the uterus and of the other pelvic viscera 
is maintained. It is important to remember that when the uterus is dis- 
placed, other organs are often affected as well. In the case of downward 
displacement {prolapse) the alterations induced in the position of other 
pelvic organs are so extensive that the condition cannot be strictly regarded 
as a displacement of the uterus ; it must be viewed as a complex condition 
affecting many structures besides the uterus. It will therefore be treated 
as a separate condition. 

THE SUPPORTS OF THE UTERUS 

The uterus is an organ which, on account of its anatomical relations, 
and on account of the remarkable enlargement which it undergoes during 
pregnancy, requires loose attachments and a correspondingly wide range 
of normal mobility. The frequent changes in volume of the bladder, as 
this organ undergoes its alternating diastole and systole, produce marked 
changes in the position of the uterus : the normal degree of anteversion 
is only possible when the bladder is empty ; as this organ fills up, the uterus 
is gradually pushed backwards, becoming first erect and then displaced 
upwards and backwards towards the sacral promontory. From this position 
retroversion may readily occur from further distension, or some accidental 
cause. The influence of the volume of the rectum upon the uterus is less 
marked ; but distension of the rectal ampulla probably elevates the uterus to 
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some extent. During pregnancy the uterus increases enormously in size, 
and in consequence produces well-marked alterations in the position and 
relations of adjacent viscera, notably the tubes and ovaries, the bladder 
■und portions of the pelvic peritoneum. In order to allow of these changes, 
all of which are physiological, the uterine attachments must give the organ 
freedom to accommodate its position to the varying conditions of the 
adjacent viscera, and also to undergo enlargement without causing undue 
strain upon its anatomical attachments. 

The uterus is structurally continuous with the vagina, the vault of 
which is reflected over the vaginal portion of the cervix ; this is its most 
unyielding attachment. The peritoneal ‘ ligaments,’ which have been 
already described, are morphologically of the nature of a mesentery ; they 
carry the blood-vessels, lymphatics and nerves of the organ, which are in- 
•vested with a sheath of fibrous tissue of some strength forming one of the 
principal supports of the uterus, although leaving it a wide range of mobility. 
When observed from within the abdomen during operative work, the broad 
ligaments, utero-sacral ligaments and utero-vesical ligaments, all appear 
as lax folds, which under normal conditions will allow of the uterus being 
drawn up to, or through, the abdominal incision without the use of force 
(see Fig. 19, p. 25). They can by no means be regarded as supports which 
sustain the uterus at a constant level. 

The round ligaments are not homologous wdth the mesentery. Develop- 
mentally the round ligament is the adult form of the structure which 
.corresponds to the gubernaculum testis of the male (see Fig. 55, p. 68). The 
function of this structure is developmental only, and the portion which 
becomes the round ligament may perhaps be regarded as a vestigial structure 
which serves no definite purpose in the adult. Its laxity, its variability in 
size, and its curved course through the pelvis negative the idea that it can 
exert any notable influence upon the position of the uterus. It is very 
doubtful whether it can even oppose any effective resistance to forces 
tending to retrovert the uterus into the pouch of Douglas. It can, however, 
be made serviceable by the surgeon, who constructs from it a useful artificial 
uterine support (see p. 699). 

The deep group of musculo-fascial structures which constitute the 
pelvic diaphragm are those which chiefly maintain the horizontal level of 
the uterus. This diaphragm is a funnel-shaped structure, oval in shape, 
with the long axis antero-posterior. It consists of the levator ani and 
coccygeus muscles on each side, with the visceral layer of the pelvic fascia,'* 
which forms their aponeurosis. 

Anatomists describe the levator ani as comprising two muscles, which 
have been named from their attachments, the puho-coccygeus, and ilio- 
coccygeus muscles. ^The pubo-coccygeus arises from the back of the pubic 
symphysis and body, and from the pelvic wall along an oblique line which 
is continued upwards and outwards towards the obturator canal, and also 
in part from the triangular ligament (see Fig. 319). The muscle passes 
backwards and inwards and is inserted partly into the last sacral 
vertebra, and partly into a tendinous median raphe situated behind the 
rectum, where it unites with its fellow from the opposite side (Thompsondf 
These muscles partly ensheath the vagina and rectum, and exert to sonfe 
extent a supplementary sphincteric function, ^he ilio-coccygeus arises 
sometimes from the ilio-pectineal line, and sometimes from a fibrous arch 
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passing from the pubes to the ischial spine, the ' white line of the pelvic 
fascia ’ (Thompson). It has an aponeurotic insertion into the two last 
coccygeal vertebrae and into the ano-coccygeal median raphe . The coccygeus 
or ischio-coccygem muscle arises from the ischial spine, and is inserted into 
. the lateral aspects of the lower sacral vertebrae and the coccyx. 

Another musculo-fascial layer has recently been described by Victor 
Bonney, which he has named the pubo-cervical muscle.^ It is said to 
contain unstriped muscle, and it lies at the same level as the transverse 
ligaments of the cervix, that is,' above the level of the muscles composing 
the pelvic diaphragm/ It is described as spreading from the back of the 
symphysis pubis to the front and sides of the cervix and vagiujil vault ; it 
therefore forms the floor upon which the bladder directly rcvsts. The 
muscular elements are regarded by Bonney as being continuous with the 


Fig. 319. The Pelvic DiAriiRACM as seen from above (Deaver). 

superficial longitudinal fibres of the uterine musculature. Its function 
»-would appear to be to support the bladder and the upper part of the vagina. 

Morphologically the pubo-coccygeus, ilio-coccygeus and ischio-coccygeus 
muscles represent the powerful tail-muscles of apes and lower mammals ; 
the two former are the depressors of the tail ; the last-named are the tail- 
wagging muscles. In man, owing to the disappearance of the tail, these 
muscles have lost their original function, and are of course much less power- 
fully developed than in tailed animals. Considerable difference of opinion 
has been expressed as to their function in man. By some writers they are 
regarded as vestigial structures which are too feeble to be of much practical 
value (Fothergill). Others consider that they have an important function 
which has developed in consequence of the assumption of the erect attitude 
by man. This function is to support sudden increases in intra-abdominal 
pressure, such as frequently occur from violent muscular effort in coughing, 
sneezing, and in the act of defsecation (Paramore). But for the presence 
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of structures in the pelvic floor capable of effectively counteracting such 
increases in pressure from above, hernial protrusion of the pelvic viscera 
would no doubt occur with greater frequency. The latter view appears 
to be the true one, and if this is accepted, it follows that the muscles, closing 
the pelvic cavity below, which by their contraction are capable of increasing 
the resistance of the pelvic diaphragm as and when required, are structures 
I of great physiological importance. 

It must be borne in mind, however, that the pelvic diaphragm is weakened 
by being pierced by the urethra and vagina ; in women who have borne 
children, the aperture representing the latter is of large size. The rectum 
should not be regarded as piercing the pelvic diaphragm ; it lies entirely 
free in a compartment of its own, and has a much wider range of normal 



Fig. 320. Coronal Section through the Pelvic floor. L. Levator 
ani ; O. Obturator internus ; PR, Pubic ramus ; TL Triangular ligament ; 

B, Bulb of vagina ; CG, Crus clitoridis ; PV, Internal pudic vessels and 
nerve ; 11. Uterine artery ; F. Veins of the parametrium (after Elliott Smith 

and Stopford). 

mobility than the two other canals. An element of weakness is thus evident 
in the pelvic diaphragm, which owing to the accidents of child-birth is capable 
of greatly impairing its functional efficiency. 

Certain other arrangements exist which counterbalance this element 
roi weakness to a great extent. In the first place the vagina and urethra 
are attached to the sloping sides of the pelvic diaphragm by the layer of 
pelvic fascia which invests them, and which is continuous with the other 
divisions of the pelvic fascia at the white line. In the second place the 
cervix and vaginal vault have a specialized support of their own. It will 
be recollected that the uterine vessels reach the utenis at the level of the 
internal os ; as they cross the pelvis from the neighbourhood of the sacro- 
iliac joint, they carry with them an investment of strong fibrous tissue 
(see Fig. 320). These vessels with their sheaths form an important lateral 
attachment, which will oppose descent of the uterus. Further, at this 
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level is to be found a well-formed band of fibrous tissue which has been 
named the ‘‘ transverse ligament of the cervix ’’ (Paterson), or the ‘ cardinal 
ligament/ It follows the line of the uterine vessels, but at a lower level, 
and is continuous with their fibrous investment ; it is continuous externally 
with the fibrous sheath of the iliac vessels, and with strong fibrous bands 
which enter the pelvis through the sciatic notch ; internally it is attached to 
the sides of the uterus, to the sides of the vaginal vault and to the sides of 
the urethra and bladder. It has been frequently pointed out that in 
removing the uterus per vaginam the cervix cannot be pulled down much 
below its normal level until the structures at its sides, including the vessels, 
have been divided, when it can easily be drawn outside the vulva. It is 
the division of the uterine vessels and the transverse ligaments which 
liberates the cervix. 

It appears, therefore, that the uterus is maintained at its normal level 
by the pelvic diaphragm, the fibrous sheaths of the blood-vessels, and by 
the supplementary transverse fascial bands attached to the cervix and 
vaginal vault. The continual changes in intra-abdominal pressure which 
result from respiration, changes of posture, coughing, sneezing, and general 
muscular efiort are opposed by the contraction of the muscles of the pelvic 
diaphragm, which are therefore in constant functional activity. It is 
possible that abnormal increases in intra-abdominal pressure may lead to 
compensatory hypertrophy of these muscles. On the other hand, injury to 
these structures or to the transverse fascial bands from overstretching, or 
from laceration in child-birth, will seriously impair their efficiency, causing 
them to yield before the forces of intra-abdominal pressure, and thus to 
allow the occurrence of prolapse. 

DISPLACEMENTS 

The following displacements of the uterus may be met with : 

(a) Forward — anteversion, anteflexion. 

(b) Backward — retroversion, retroflexion. 

(c) Inversion — turning inside out. 

(d) Downward — prolapse. 

The term displacement of the uterus is understood to include some 
departure from the normal position of the organ, and also in most cases an 
alteration in the curve of its axis. 

The simplest form of displacement is that in which an alteration of 
position occurs without marked alteration in the uterine axis. Thus 
the uterus may be pushed bodily forwards against the pubes {ante-position) 
by some tumour or collection of encysted fluid in the pouch of Douglas 
(see Fig. 136, p. 199) ; a little straightening of the uterine axis may result, 
but the organ remains anteverted. Similarly the uterus may be pushed 
back into the sacral hollow (retro-position) (see Fig. 321) by a tumour in the 
utero-vesical pouch, or may more rarely be drawn there by contraction 
of old inflammatory adhesions in the pouch of Douglas. Or it may be 
pushed over to one side of the pelvis by a laterally situated swelling, e,g. a 
cyst developing between the layers of the broad ligament on the opposite 
side (sinistro- or dextro-position — see Fig. 461, p. 688) or more rarely ^awn 
over by contraction of the cellular tissue upon the same side. Again, the 
uterus may be raised above the level of the pelvic brim (devotion) by a 
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collection of retained menstrual fluid in the vagina {see Fig. 104, p. 153), 
or may sink below its normal level, either from failure of its proper supports, 
or from increase of intra-abdominal pressure above it, produced by abdominal 
tumours or collections of fluid. Occasionally the uterus undergoes rotation 
on its long axis when enlarged by the presence of fibroid tumours {see 
Fig. 228, p. 385). 

It will be obvious that such displacements as these, though of anatomical 
interest, in reality are only mechanical results of other morbid conditions 
which are of far greater importance, and are only capable of correction by 



Fig. 321. Retroposition of the Uterus. 

removal of these conditions. Such displacements only become of practical 
importance when the displaced uterus becomes gravid. Displacement 
downwards belongs to a special category ; it induces secondary displacement 
of other organs and leads to a definite train of clinical results. It is known 
as Prolapse, and will be considered in a later section {see p. 530). 

Displacements are usually accompanied by an alteration in the uterine 
axis, which may be of two kinds — version oi flexion. In the former case the 
-width of the angle between the body and the cervix is not much altered. 
In the latter case the width of this angle is diminished until it becomes 
acute, when the uterus is said to be flexed; if the uterine body remains 
directed forwards the condition is called anteflexion ; if occurring in connec- 
tion with displacement backwards, retroflexion. For practical purposes no 
distinction need be made between versions and flexions, and they will be 
considered together in the succeeding paragraphs. 
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Forward Displacement ot the Uterus 

Anteversion is the normal position of the uterus ; it varies con- 
tinually with the filling and emptying of the bladder, and is usually 
exaggerated in early pregnancy. While the width of the corporeo-cervical 
angle remains normal, the condition is not to be regarded as pathological. 

Anteflexion occurs under two different conditions ; in some cases it 
is congenital, and is then generally associated with deficiency in size and 
development of the whole organ {see p. 135) ; in other cases, which, however, 
are rare, the displacement is acquired, being brought about by contraction 
of the utero-sacral ligaments (chronic utero-sacral cellulitis) pulling the 
isthmus ‘upwards and backwards, and thus increasing the acuteness of the 
uterine angle. The same result may ensue from adhesions in the lower 
part of the pouch of Douglas, pulling back the cervix and posterior vaginal 
wall. The uterine angle may then be reduced below a right angle, with a 
consequent abrupt bend in the curve of the uterine cavity. Both the 
congenital and the acquired types are rare, the latter being especially 
uncommon. The reduction in the width of the corporeo-cervical angle 
may be due, either to an altered direction of the cervix, the position of the 
body being nearly normal, or to a forward bending of the body, the direction 
of the cervix being normal ; in the most marked instances it is (Fig. 322) 
due to both conditions. The congenital form of small anteflexed uterus 
is often called the ‘ cochleate uterus.’ 

Diagnosis is easy by bimanual examination. In the congenital type 
both cervix and body are usually unduly small, while in the acquired type 
they are of normal size. The degree of flexion can be estimated by the 
index finger placed in the anterior fornix. It must be borne in mind that 
the uterine angle is subject to considerable variation in size under normal 
conditions, and slight degrees of anteflexion, therefore, sometimes occur in 
health. Certainly not all cases are pathological ; only those should be so 
regarded in which either deficiency in the size of the uterus, or chronic 
inflammatory changes are found in connection with it. In the latter 
condition the mobility of the uterus is always diminished, which forms a 
useful aid to the diagnosis of the acquired form. Under all other conditions 
anteflexion is not pathological and does not require treatment. 

The two main symptoms of pathological anteflexion are spasmodic 
dysmenorrhcea and sterility. The bond in the uterus is not, however, directly 
responsible for either of these symptoms ; in the congenital type both 
may be due to the deficient development of the organ ; in the chronic 
inflammatory type the associated inflammatory lesions are the cause of 
the principal symptoms. 

It follows from what has previously been said that the treatment of 
these cases is to be directed not solely to the correction of the abnormal 
uterine angle, but to the alleviation of the causal conditions when practicable. 
In the congenital type dilatation of the cervix, when performed, is of only 
temporary benefit ; in a few fortunate cases pregnancy may follow this 
operation and a permanent cure may then result. It is possible that if 
these cases could be recognized during adolescence, endocrine therapy 
might promote the secondary development of the uterus {see p. 89). 
Attempts to stimulate the development of the uterus by the electric current 
[rave been made, and have generally proved unsuccessful. In the chronic 
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inflammatory type the treatment is that of chronic pelvic inflammation 
(see p. 235). 

Backward Displacement of the Uterus 

Although the usual position of the uterus is one of anteversion, it will 
be understood, from what has been said about the supports of the uterus, 
that a narrow interpretation of what is normal cannot be upheld. Owing 
to anatomical dispositions it is possible for the uterus to be displaced back- 
wards without interfering in any way with the position or function of any 
other organ. In other cases, the tubes and ovaries are also dragged out of 
position, but these are the only organs which can in any way be displaced. 



Fig. 322. Anteflexion of the Uterus (Diagrammatic). 

Clinical experience has indubitably proved that it is possible for a uterus 
‘ displaced ’ backwards to perform all its functions, including that of 
gestation, normally. There is, therefore, not the slightest justification for 
regarding every case of backward displacement as pathological or as requiring 
treatment. Often the condition is seen in women with perfectly normal 
health. 

There are, however, certain respects in which a backward-lying uterus 
is to some extent at a disadvantage, especially in relation to the functions 
of insemination and menstruation. The former may be affected by the 
coincident forward displacement of the external os. Coitus in the dorsal 
position deposits semen in the posterior vaginal fornix ; if the uterus is 
retroverted, the external os is directed away from the posterior fornix, and 
the entrance of spermatozoa into the cervical canal is possibly rendered 
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more difficult. That this difficulty may be readily overcome is shown by 
the numerous cases in which repeated pregnancy has occurred in women 
with a retroverted uterus. 

With regard to menstruation, it must be recollected that a uterus fully 
retroverted or retroflexed is so placed that the fundus is on a lower level 
than the internal os ; consequently the force by which the menstrual fluid 
is expelled has to overcome a certain amount of resistance from gravity. 
To a uterus on the border-line of muscular inefficiency, this slight obstacle 
may be sufficient to induce muscular spasm and its attendant severe 
menstrual pains. In most cases, menstruation occurs without any 
abnormal pain. 

It is obvious, in addition, that backward displacement renders drainage 



Tig. 323. Retroversion of the Uterus (First 8tage). 

of the uterine cavity more difficult. In health this is unimportant, as the 
uterine secretions are scanty. If the uterus becomes infected in the puer- 
perium, the backward displacement forms a complication of real practical 
importance. 

It is open to question whether backward displacement has any influence 
upon the uterine circulation. Some writers believe that as the broad liga- 
ments become folded over the edges of the utero-sacral ligaments, pressure 
is exerted upon the walls of the veins of the pampiniform plexus to an 
extent sufficient to cause stasis. In this way a broad -ligament varix may 
result, but it is probably very rare, and its clinical significance when present 
is doubtful. 

The foregoing considerations serve to explain the fact that a large 
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iv. 


number of instances of retroversion are encountered on routine gynae- 
cological examination, where the ‘ displacement ’ gives rise to no ill effects 
whatever. Retroversion has been observed in the foetus, and it is probable 
that many cases in adults are congenital. Other minor abnormalities 
may be associated with it in congenital cases, such as a shortness and 
narrowness of the vaginal canal, or an undersized portio vaginalis. In 
other instances the ^ displacement ’ is fortuitous, and may be found spon- 
taneously corrected on a later examination. 

Great care is accordingly required in deciding what view to take of a 
case of backward displacement. To treat all cases is clearly improper, 
and a careful consideration of the associated symptoms is required. No 


Fig. 324. Retroversion of the Uterus (Second Stage). 


distinction need be made between retroflexion and retroversion ; ^ the 
extent to which the uterus bends at the isthmus depends upon the tone of 
the uterine wall, and except that a marked flexion aggravates the mechanical 
impediments already referred to, it is of no importance. While retroversion 
is often congenital, retroflexion is usually an acquired condition. 

Apart from the degree of flexion at the isthmus, cases of backward 
displacement vary in regard to the extent to which the uterus is deflected 
from its normal position. In its simplest form the uterus is drawn back- 
wards towards the sacral hollow, occupying much the same position as it 
would naturally fall into during extreme distension of the bladder (see 
Fig. 4, p. 7, and Fig. 321). This may be conveniently distinguished as 
retroposition. The stages of a true retroversion are represented in Figures 323 , 
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324, and 325 ; from these it will be seen that the uterus rotates in a backward 
direction upon a transverse axis passing through the isthmus, the result 
being that the fundus describes an arc which ends below upon the floor 
of the pouch of Douglas, while the external os desc'ribes a iniich smaller arc 
directed towards the pubes. The three stages repr(\seiited are not definite 
degrees of retroversion, but it is convenic'nt for clitiical description to 
recognize these steps of the process of displacement. 

Apart from the congenital cases the commonest cause of backward 
displacement is a general lax condition of the uterine supports, due 
usually to child-bearing but often also occurring in nulliparous women. 


Fig. 325. Retboversion of the Uterus (Third Stage). 

Many cases of retroflexion first come under observation after child-birth, 
and are no doubt brought about bv two factors : (a) relaxation of the 
uterine supports, and (6) the abnormal size and weight of th(^ idcriis. In 
these circumstances the uterine body may l)e readily displai'i'd backwards 
by a fall or by overdistension of the bhuhler. Such a rc'sult is obviously 
more likely to occur if the uterus is heavy, as from early pregnancy, or from 
sub -involution, or from enlargement due to a small fibroid tumour. Backward 
displacement is also a secondary result of prolapse (see Fig. 334, p. 532). 
Sometimes it occurs in consequence of great increase in intra-abdominal 
^ pressure from the presence of a large tumour or of a large amount of fluid in 
the peritoneal cavity. Lastly, it may be brought about by pelvic peritonitis 
affecting the pouch of Douglas, and resulting in the formation of adhesions, 
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the gradual contraction of which draws the uterus down to the floor of the 
pouch. 

Sometimes an enlarged and retroverted uterus, when examined during 
an abdominal operation, shows signs of having been exposed to friction 
in its abnormal position. Thus the peritoneal surface may be darker than 
normal, with irregular areas of pale mottling upon the posterior wall ; in 
a case seen by one of us there was a distinct shallow ridge upon the fundus 
where it lay in contact with the rectum. When adhesions have formed 
the uterine surface will be roughened and shaggy. 

(Complications. Simple cases of backward displacement, i.e. those 
in which there is no other morbid condition present, rarely give rise to' 
symptoms and accordingly seldom require treatment. Only when some 
other condition is superadded do symptoms arise. Perhaps the commonest 
complication is sinking of the whole organ below its proper level 
(descent). When multiparse are affected, general relaxation of the supporting 
structures tends to produce both displacements. These cases cannot, 
however, be considered as instances of prolapse, for they do not show the 
tendency to progress in the direction which is characteristic of ‘ falling ’ of 
.the womb. Retroversion with descent is, however, always of greater 
import than when the normal level is maintained. Next in frequency and 
importance comes prolapse of the ovaries. The tubes and ovaries are 
frequently dragged downwards and backwards until they lie in the pouch of 
Douglas ; often one ovary or both may be found upon the floor underneath 
the retroverted fundus. The clinical features of the case are undoubtedly 
intensified when prolapsed ovaries are also present. 

These two conditions are, strictly speaking, the only complications of 
backward displacement. 

Three other morbid conditions, although independent in origin, are, 

' however, so frequently found in association with it, that mention must be 
made of them here. The first of these is pelvic inflammation^ the commonest 
form being bilateral chronic salpingitis. With this condition, more or less- 
widespread peritonitic adhesions are usually found, the result of which is 
loss of mobility of the uterus and the adnexa. Reposition of the organ, 
except by operative measures, is impossible, and the mass of inflamed 
structures filling the posterior pelvic compartment may be the cause of 
severe suffering. 

The second is an interstitml fibroid tumour which has enlarged the uterus 
to a size sufficient to fill the sacral hollow and crowd the other pelvic organs, 
fin many such cases the fibroid has developed in the posterior uterine wall, 
and the uterus is not, strictly speaking, retroverted at all. When the 
. tumour is situated in the posterior wall, the direction of the uterine cavity 
may not be much affected, and reposition is usually impossible in such case^r 

The third is the condition already described as chronic interstitial endo- 
metritis (see p. 351), which is especially frequent in cases of backward dis- 
placement of puerperal origin. 

When a fibroid tumour or salpingitis is present, these conditions so 
much outweigh in importance the abnormal posit’on of the uterus, that 
they are to be regarded as the determining factors in treatment, and the 
principles upon which they are to be dealt with have been considered elsewhere. 

Synuptoms. It has been mentioned already that, in a certain pro- 
portion of cases, backward displacement gives rise to no symptoms and 
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•requires no treatment. In the majority, however, the following s 3 rmptoms, 
or some of them, will be met with : pain in the lower abdomen and sacral 
region ; menorrhagia, dysmenorrhoea and leucorrhcea ; and married women 
may complain, in addition, of dyspareunia and sterility. It must, however, 
be borne in mind that a similar symptom-complex, due to other causes, 
may be met with when the position of the uterus is normal ; accordingly, 
the dependence of the symptoms in a given case on the malposition of the 
uterus cannot always be postulated with certainty. 

Pain is never acute, but is usually of a dull aching or dragging character 
and is relieved by lying down ; it most commonly takes the form of backache, 
or sometimes of a dragging pain in one or both iliac regions. Pain is usually 
most severe in cases where the uterus is adherent, or the ovaries are prolapsed. 
Menorrhagia and leucorrhcea are the result of accompanying endometritis. 
Dysmenorrhoea may be due in part to congestion, in part to the increased 
difficulty which the uterus meets with in expelling the menstrual blood, 
when the uterine body lies below the level of the internal os, as in cases of 
extreme backward displacement. Dyspareunia is seldom present, except 
in cases where recent adhesions exist, or where the ovary is completely 
prolapsed, i.e. lies on the floor of the pouch of Douglas. Women with a 
backward displacement are by no means necessarily sterile, but it has been 
^ frequently observed that after several years of non-fertile marriage, cure of 
a backward displacement has been followed by conception. This displace- 
ment is therefore a possible factor in the causation of sterility. 

It has been frequently asserted that backward displacement is a cause 
of constipation or intestinal stasis, and so may become indirectly the cause 
of general ill-health. The evidence in favour of this view is not convincing. 

These are the only symptoms which can be directly attributed to the 
displacement, and it will be apparent that they are neither important nor 
characteristic. Backache is the commonest of all the ailments of which 
women in indifferent health complain ; and especially is this the case in 
the large class of ailments described as ‘functional.’ The discovery that 
a woman complaining of backache has a retroverted uterus is no justification 
for attributing the pain to the displacement ; care should be exercised in 
accepting this apparently easy explanation, for the treatment appropriate to 
the displacement will be unsuccessful. Another equally unfortunate error is 
to attribute to the displacement symptoms for which it could under no cir- 
cumstances be responsible. The commonest instance of this misjudgment of 
a symptom is irritability of the bladder, or urinary incontinence, neither 
of which can possibly be caused by backward displacement of a uterus of 
approximately normal size. 

A further source of error lies in the fact that retrodisplacement may 
* be found in women who present the well-known picture of complex functional 
disturbances of the pelvic type. The greatest difficulty lies in estimating 
/at their true value the dependence of such symptoms upon the malposition 
of the uterus. No clinical problem taxes the patience and the judgment of 
the conscientious gyneecologist more than this. If the simple rule, followed 
apparently by some, is observed, of correcting every case of backward dis- 
placement, it may be safely said that only a small proportion of the 
patients treated will derive benefit. 

Diagnosis. The diagnosis of backward displacement can be made 
only by internal examination. Per vaginam the examining finger first 
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notes the foiward displacement or inclination of the cervix ; this is most 
marked in cases of retroversion {see Fig. 325). Owing to the frequency 
with which slight degrees of prolapse are associated with backward dis- 
placement, the uterus is often found at a lower level in the vagina than'' 
normal. The anterior fornix is found empty on bimanual examination, 
i,e. the uterine body cannot be felt there. Exploring the posterior fornix, 
a body will be found which, in favourable cases, can at once be shown 
to be the uterus. The following three points suffice for this diagnosis : 

(а) the body found in the pouch of Douglas can be felt to be continuous 
with the cervix, no sulcus or interval being recognizable between them ; 

(б) on moving the cervix from side to side with the finger, the body in the 
pouch of Douglas will be felt to move with it ; (c) the characteristic pyriform 
shape of the uterus may be recognized, the broad end lying below and 
behind the cervix. The latter point can often be more readily made out ^ 
by rectal than by vaginal examination. It may be difficult to make a 
bimanual examination of a retroverted uterus except under anaesthesia. 
Confirmation of diagnosis may be made in a difficult case by the passage 
of the^ound, which must be carried out under strict antiseptic precautions. 
The ovaries, if simply prolapsed, will be found at the sides of the uterine 
body in the pouch of Douglas ; their shape, mobility and sensitiveness 
assist greatly in recognizing them. Sometimes, however, they may be 
found adherent either to the back of the uterus or to the floor of the 
pouch of Douglas. In cases where the retroversion is unaccompanied by 
prolapse, the normal position of the ovaries may be preserved. Finally, . 
an attempt should be made to push the body of the uterus upwards and 
forwards in the axis of the pelvic brim, when an estimate of its degree of 
freedom from adhesions may be formed. Adhesions often, however, permit 

a considerable degree of mobility, and can sometimes be felt by the finger 
as tense bands ; recent adhesions when stretched cause pain. The presence 
of adhesions must not be inferred from a failure to replace the uterus, unless 
the attempt has been made under anaesthesia. 

Difficulty will in some cases be met with from extreme tenderness of 
the uterus, in others from loading of the rectum with scybala. [Detailed 
diagnosis must then be deferred until the appropriate preparatory treatment - 
has been carried out. j 

Treatment. From what has been already said it will be clear that 
a difficult preliminary question may have to be decided, viz. is the case 
me which requires treatment at all ? No absolute rules can be formulated, 
but the problem can be narrowed down to some extent by defining certain 
classes of cases as follows : (1) in young unmarried women, and in women 
svho have long passed the climacteric, treatment of an uncofnplicated case 
s never required ; (2) in sterile married women the displacement should 
3e corrected even if no pelvic symptoms are present at all ; (3) cases occurring 
n married women in which the ovaries are prolapsed usually require treat- 
nent. With regard to all others careful judgment and selection are called 
br. 

The object of treatment is to replace the uterus and maintain it in its 
lormal position, 'and to do this in the simplest possible manner. In recent 
merperal cases a period of rest in bed, the patient lying in the prone position 
:or several hours each day, and combined with massage and passive muscular 
sxercises, may both relieve the symptoms and spontaneously restore the 
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uterus to its normal position. The treatment is, however, tedious and 
seldom applicable except in the well-to-do classes. Digital reposition is 
the alternative method. 

When reposition of the uterus has been decided upon, two methods are 
available, viz. (a) the operative method, the object of which is to maintain 
the uterus permanently in a position of anteversion, and (6) the instrumental 
method, the object of which is to keep the uterus anteverted by means of a 
mechanical support (pessary) placed in the vagina. There is at present 
no uniformity of opinion as to the special indications for each method, 
but one or two guiding principles may be stated thus : (1) The use of a 
pessary should always be regarded as a temporary expedient only ; its 
prolonged use is objectionable from the point of view of cleanliness, and 
sometimes causes serious trouble from ulceration. (2) A pessary rarely 
cures a displacement, i.e. its use cannot be discontinued without recur- 
rence taking place. (3) An operation suitably planned, involves but 
slight surgical risks, and is almost invariably successful in preventing 
recurrence. It follows that the field of application of a pessary is limited ; 
a typical instance in which it may be used is a puerperal backward displace- 
ment associated with sub-involution. Here the use of a pessary for three 
months may permanently cure the displacement, for in that time the uterus 
may be restored to its normal size and the cause of the displacement is thus 
removed. When the surgeon is in doubt as to whether the symptoms are 
due to the malposition or not, the pessary aSords an experimental test of 
the relation of the symptoms to the lesion. 

It must be borne in mind that unless the pessary retains the uterus in a 
satisfactory position, it has failed in its purpose, and must be discontinued. 
Failure of the pessary forms one of the strongest indications for operation. 

Before attempting to replace the uterus preparatory treatment is some- 
times necessary. It is essential that the lower bowel should be empty, and 
in patients habitually constipated a course of aperients may be necessary ; 
if the uterus is very tender, replacement without an anaesthetic cannot be 
carried out, owing to the pain which the manipulation causes. The patient 
may then be sent to bed for a week, and treated with hot vaginal douches 
twice or three times a day, vaginal pessaries or tampons of glycerine, or of 
glycerine and ichthyol (10 per cent, of the latter), a daily saline aperient 
before breakfast, and a light diet without alcohol. The employment of 
general anaesthesia, although it allows of the uterus being replaced, does 
lot obviate the necessity for these preparatory measures, for a pessary 
cannot be supported in comfort by the patient when great tenderness of 
ie pelvic organs is present. 

The displaced uterus may be reduced with the fingers, either alone or 
tided by the uterine sound ; if anaesthesia is not employed the Sims’s 
Dosition is the most useful {see Fig. 81, p. 106). The index and middle 
ingers of one hand are first passed into the posterior vaginal fornix, and 
dth them pressure is made upon the fundus of the uterus in an upward 
md forward direction towards the pelvic brim. With the assistance which 
he Sims’s position lends to this manoeuvre, the fundus can easily be 
aised to the level of the sacral promontory ; but the most difficult part 
»f the reduction remains. If the abdominal walls are thin and lax, they 
an now be depressed by the fingers of the other hand until these pass 
>ehind the uterine fundus, which is then gently directed forwards towards 
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the symphysis, while the internal fingers push the cervix upwards and 
backwards towards the sacral hollow. 

The second and third stages can often be best carried out after getting 
► the patient to turn over on her back, while the operator keeps the uterus 
in the position to which he has raised it. With the complete muscular 
relaxation of general anaesthesia, the aid of Sims’s position is not required, 
and the whole procedure can be carried out with the patient on her back. 



Fig. 326. Pessaries for Backward Displacement, (a) Hodge Pessary ; 

(6) Albert Smith Pessary. Note that the lower end of (a) is square, and the 
profile-curve is more pronounced than in {b). 

If the uterus cannot be replaced by the fingers alone in this manner, an 
anaesthetic should be given. Digital manipulations may then succeed, and 
f if not, the sound may be employed as well ; owing to the importance of 
observing strict asepsis in the use of this instrument it is better not to use 
it except under anaesthesia, when the requisite disinfection' of the passages 
-^can be properly carried out. In very stout women reposition may be 
impracticable without the use of the sound. Before using the sound the 
uterus should be raised as far as possible with the fingers ; then the cervix 



Fig. 327. How to hold the Hoixje Pessary. 


should be exposed with a speculum and grasped with volsellum forceps. 
If the cervical canal contains purulent secretion, the sound must never be 
introduced. Even if the conditions appear to be healthy prior to its intro- 
duction, the cervical canal should be disinfected by a 3 per cent, picric acii 
or 2 per cent, iodine solution. After the sound has been introduced up to the 
fundus the handle is carried well back over the perineum and the fundus 
will then be directed towards the pubes, whence it can be pushed still 
- further forwards by the fingers of the external hand. 

The manipulations with the sound must be very gently carried out ; 
in attempting to raise an adherent uterus the sound may be pushed through 
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the uterine wall. Unless the fundus can be readily brought forwards to 
the pubes, the attempt should be at once discontinued. 

In some cases after the uterus has been apparently replaced without 
much difficulty, the faulty position recurs as soon as the retaining finger.. 
or the sound is removed. Lax adhesions are sometimes present in such 
cases ; in others the immediate recurrence of the malposition is due to rigidity 
of the uterine wall, which prevents the slight forward bending of the body 
• on the cervix, which is necessary if the position of anteversion is to be 
retained. In all such cases pessaries will prove unsuccessful. Prolapsed 
ovaries, if not adherent, will be carried up into an approximately normal 
position when the uterus is anteverted. Tubo-ovarian adhesions may 



Fig. 328. How to introduce the Hodge Pessary. First step, the instru- 
ment passing through the ostium vaginae. 

prevent replacement ; they can often be felt through the posterior fornix 
when the body of the uterus is elevated or held forwards. 

When the uterus has been satisfactorily reduced, a suitable pessary 
should at once be introduced to retain it in position. The most convenient 
pessary for general use in these cases is the Hodge or Albert Smith pattern, 
shown in Figure 326, or one of the various modifications of these patterns. 
The surgically clean instrument is held in the fingers of the right hand, as 
in Figures 327 and 328, and introduced in the antero-posterior diameter of 
the vulva. If the uterus has been replaced with the sound, the pessary may 
be introduced by passing it over the handle of the sound, the latter keeping 
the uterus in position. It is then pushed on gently in an upward and 
backward direction, until about one half of the instrument is within the 
vagina. The right index finger is then directed along the posterior vaginal 
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wall to the upper bar of the pessary, which can be j)iisli(‘(l up until it lies 
behind the cervix in the posterior fornix (see Fig. 329) ; the pessary will of 
itself rotate into the transverse dianieter of the vagina as this is being done. 
-The lower end of the instrument should now lie just within the ostium vaginae 
and in contact with the anterior vaginal wall, well above the urinary meatus T 
it thtis rests against, and is supported by, the thick soft tissues which lie 
behind the lower end of the symphysis pubis, and which serve as its point 
^'appui, the pessary acting as a long vaginal splint. The upper end carries 
the posterior fornix upwards and backwards, and thus prevents forward 


Fig. 329. How to introduce the Hodge Pessary. Second step, the instni- 
nu‘nt bc'ing pushed up into the posterior fornix. 

displacement of the cervix. If, however, the vaginal walls and uterine 
supports are very lax, or if the pessary is too short, the body of the uterus 
will fall backwards over the top of the instrument. 

The instrument should be carefully adjusted to the length and capacity 
^of the canal in which it is to lie. It should cause no discomfort to the patient, 
who should indeed be unconscious of its presence after introduction. Vul- 
canite instruments can be moulded to any required shape after immersion 
in boiling water. 

The patient should be directed to use a vaginal douche daily while 
wearing the pessary, and not to allow it to remain longer than three months 
without being changed. Neglect of these precautions may lead to vaginal 
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infection or ulceration. If these precautions are omitted, superficial 
excoriations may be formed which bleed when wiped with cotton- wool. 
They are more likely to form in the case of nulliparous women with narrow 
vaginae than in parous women in whom the vaginal walls are more lax. 

^ It is often useful to perform a preliminary curetting of the uterus before 
pessary-treatment is begun, especially in cases of sub-involution and chrt)nic 
endometritis. 

Cases in which the displacement is irreducible, or cannot be corrected 
by pessaries, can be dealt with only by operation. It must not be forgotten, 
however, that tubo-ovarian inflammation, when present, takes the case 
out of the class of displacements altogether, and the treatment should then 
be considered from a different point of view. 

The operation of choice in backward displacements is intra-peritoneal 
shortening and interposition of the round ligaments, known as Gilliam’s 
operation. Other methods of shortening the round ligaments are practised, 
---or as an alternative, the uterus itself may be stitched to the abdominal 
parietes. These procedures cannot be usefully discussed without describing 
them, in full, and the reader is referred to the later section dealing with 
operations for backward displacements {see p. 699). 

CHRONIC INVERSION OP THE UTERUS 

This condition is rare. In the majority of cases it is puerperal in origin 
and begins as an acute inversion. In the remainder it is non-puerperal 
and associated with the presence of a tumour, most commonly a submucous 
fibroid, growing from the fundus or upper part of the body of the uterus 
{see Fig. 330). Sarcoma appears to produce this result with relatively 
greater frequency than a fibroid {see p. 453) ; a small number of cases 
^associated with carcinoma have also been described. The inversion is 
seldom complete in these cases, but may be so in rare instances, as in that 
recorded by Schafer where a fibroid of the fundus produced a puerperal 
inversion. Puerperal cases, on the other hand, are usually complete ; the 
cervical canal may be partially retained, as in Figure 331, or the whole of the 
cervix together with the upper part of the vagina may also become inverted. 

The causation of puerperal inversion need not be here considered. In 
non-puerperal cases, due to an intra-uterine tumour, the two factors which 
predispose to the occurrence of the displacement are, the weight of the 
tumour and the dilatation of the cervix which an intra-uterine growth 
•usually produces. These two conditions allow of the portion of the uterine 
wall which forms the base of the tumour dropping into the cavity of the 
uterus ; when this process has once been begun its progress is probably 
effected by contractions of the surrounding muscular wall, which tend still 
further to dilate the cervix and expel the mass. 

Anatomy. In non-puerperal cases the size of the inverted uterus 
is never very large ; cases are not classed as ^ chronic inversion ’ until 
from four to six weeks have elapsed since deUverij;, and during this period 
involution proceeds with approximate regularity. The peritoneal surface 
of the uterus forms the cavity or cup of the inversion, and this seldom 
....exceeds inches in depth. The edges of the cup form a prominent ring 
which is palpable by abdominal examination and is of great service in the 
diagnosis of the condition. Usually the cup is empty, but sometimes it 
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contains the Fallopian tubes and ovaries ; in recent puerperal cases a coil 
of intestine may be contained in it. Not infrequently the cup becomes 
obliterated by adhesion of the peritoneal surfaces, resulting probably from 
infection which has gained entrance through the mucous surface exposed 
in the vagina. Obliteration of the inversion-cup greatly increases the 
difficulty of replacing the uterus. 

The mucous surface in the earlier stages is much altered in appearance 



Fig. 330 . Complete Inversion of the Uterus and Vagina due to 
A Submucous Fibroid (after Barnes), a . Uterine fundus. 6. Tumour, 
c. Inverted vagina. 

by congestion and oedema ; the openings of the Fallopian tubes are thus 
^obscured. Later on, patches of superficial ulceration from traumatism or 
infection may be found. Occasionally, in long-standing cases, cell-meta- 
plasia from friction occurs, and the epithelium becomes stratified, taking 
on the external characters of vaginal mucous membrane. 

While puerperal inversion is nearly always complete, non-puerperal 
inversion is usually incomplete, and varies in extent from a mere depression 
corresponding to the base of the tumour, up to the expulsion of the fundus 
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into the vagina. In rare instances (see Fig. 330) complete inversion both of 
the uterus and the vagina may, however, take place. The attachment of 
the tumour is usually fundal, but it may be either sessile or polypoid. 

Clinical Features. The prominent symptom of chronic inversion is 
irregular haemorrhage, dating in puerperal cases from the confinement; 
the bleeding may be very severe and has sometimes proved fatal. In 
addition, the patient may complain of the presence of a tumour, or of the 
womb ‘ coming down.’ The diagnosis can only be made by physical 
examination, and while, in complete puerperal cases, this is very easy, in 
partial cases, associated with a tumour, great care is required to avoid mis- 
takes. 

The completely inverted uterus forms an inverted pyriform swelling 



Fig. 331. Incomplete Chronic Inversion of the Uterus (diagrammatic, 
after Haiiltain). The tube and ovary are seen lying above the inverted 

uterus. 

occupying the upper part of the vaginal canal. It is smooth, dark red in 
colour, and usually bleeds readily on being handled. The orifices of the 
► Fallopian tubes can seldom be distinguished. On passing the examining 
finger upwards, a constricting ring may be felt surrounding the neck of the 
swelling (see Fig. 331) ; this represents the external os, and shows that the 
cervical canal is not completely inverted. If the cervix has been com- 
pletely inverted, no constricting ring is felt, and the finger passes on to the 
smooth surface of the vaginal cul-de-sac all round. Bimanual examination 
will reveal the absence of the uterine body from its normal position ; the 
recto-abdominal method is the most suitable, as the vagina is occupied by 
the inverted uterus. The sound, if used, cannot be passed higher than the 
top of the vagina. Next to the absence of the uterus, the most important 
.point is the recognition by abdominal examination of the edge of the 
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inversion-cup ; under anaesthesia this can always be felt, and its recognition 
is also an important point in regard to the reduction of the displacement. 

Differential Dij^nosis. There are two other conditions in which 
a large bleeding swelling may be found occupying the vagina, and their 
differential diagnosis from inversion is a matter of considerable importance. 
These conditions are ; (1) a large fibroid polypus ; (2) carcinoma of the 
cervix. In both of these cases, when a careful bimanual examination is 






made, if necessary under anaesthesia, the body of the uterus wdll be found 
to occupy its normal position. In the case of the poly'pus, its stalk can 
• generally be felt per vaginam, but this may conceiva(bly be mistaken for the 
neck of the inverted uterus ; the uterine cavity is, however, open, and a 

sound may be passed into it along the 
^ neck of the polypus. In cases of carcinoma 
me of the cervix with formation of large masses 

" of new growth {see p. 475) the cervical 

canal cannot be identified, but a careful 
X bimanual examination will reveal the 
presence of the body of the uterus lying 
I above the swelling in the vagina. 

In incomplete cases, which are usually 
^ associated with the presence of a uterine 

1 ^ fi||| tumour, the diagnosis is less easy ; while 
the tumour is readily recognized, the fact ■ 
that the uterus is also inverted may escape 
If My notice altogether, unless the points just 

^ 11 a mIt mentioned with regard to a recto-abdominal 

^ U // Jr examination are borne in mind. /A mis- 

** u W W // /7 kind may lead to serious opera- 

^ \\ ]| // yy tive mishaps and is only to be avoided by 

\u t I // remembering its possibility and by making, 

\n /# i f ^ matter of routine in all cases of vaginal 

/L tumour, a careful examination to locate 

/f ^ the. body of the uterus. 

iW M Treatment, Cases of inversion when 

^ recent are to be treated by manual re- 

T- oon , duction ; this procedure is described in 

® Kepositor text-books of midwifery. After some time 
has elapsed the inversion is much more 
difficult to reduce, and continuous elastic pressure is required to overcome the 
resistance offered by the inversion ring. The best method of applying this 
pressure is by the repositor of Aveling shown in Figure 332. The vulcanite 
cup (a) fits over the fundus of the uterus ; the cup is continued below into a 
rigid curved stem (6), to which four strong rubber bands are attached ; these 
are in turn fixed by tapes to an abdominal girdle with shoulder straps (c) ; the 
vulcanite cup is thus held in contact with the fundus, and the rubber bands 
being stretched, continuous elastic pressure in an upward direction is applied 
through the stem to the inverted uterus. Considerable pain attends the 
use of the repositor. The process of replacement must be carefully watched, 
and the cup may be removed before reduction is quite completed, for the 
last part of the process will occur spontaneously. If this precaution is 
not adopted, the cup may be carried inside the replaced uterus, and 
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great difficulty may be encountered in extracting it through the narrow 
cervix. 

« Failure may, however, occur from two causes : (1) obliteration of the 
peritoneal cup by adhesions ; (2) rigidity of the uterine tissues, a consider- 
able amount of elasticity being clearly required to allow the uterus to be 
re-inverted. If the first application of the repositor should fail, an interval 
of some days should be allowed during which an attempt may be made to 
improve the local conditions. Thus the patient may be kept in bed with 
the foot of the bed raised, and hot vaginal douches alternating with glycerine 
tampons employed. The second attempt may then succeed. 

When attempts at reposition fail, which is very seldom, operative 
measures must be adopted, and some form of operation is, of course, always 
required in cases of non-puerperal inversion. 

Operative Treatment. This may be radical or conservative. Con- 
servative operations are designed to overcome difficulties which have 
prevented reposition. Many methods have been advocated ; that which 
has best stood the test of experience is to overcome the difficulty 
by means of an incision through the uterine and the vaginal walls 
{see p. 764). By means of these incisions difficulties such as peritonitic 
obliteration of the inversion-cup can be dealt with, and room obtained for 
the manipulation of the uterine walls. The mortality of the operation is 
low, and the permanent results appear to be good. 

• Radical operation consists in removing the uterus by vaginal hyste- 
rectomy ; it is indicated in most cases of non-puerperal inversion. Puer- 
peral cases in young women should if possible be treated by conservative 
methods only. 

When a tumour is present the question of its possible malignancy should 
first receive consideration. Fibroid tumours are usually encapsulated, and 
can be shelled out after the capsule has been freely incised. Non-encap- 
sulated growths may be malignant and should be treated as such. In some 
instances preliminary microscopic examination of a portion of the growth 
may be desirable. If the case is regarded as malignant, an extended vaginal 
hysterectomy, after the method of Schuchardt, should be practised (see 
p. 777), 
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PEOLAPSE ; HYPEETEOPHIO ELONGATION 
OE THE (n^EVIX 

As already mentioned, prolapse is a complex condition affecting the uterus 
and many other pelvic organs and structures. 

There are four common clinical varieties of prolapse, viz. (1) prolapse of 
the anterior vaginal wall (cystocele) ; (2) prolapse of the anterior vaginal wall 
and the uterus ; (3) prolapse of both anterior and posterior vaginal walls 
{cystocele and rectocele) ; (4) complete prolapse of the uterus with inversion 
of the vagina, i.e. procidentia ; (5) prolapse of the posterior vaginal wall 
alone {rectocele). With these conditions must be classed another, viz. hyper- 
trophic elongation of the cervix. This condition is frequently met with as a 
complication of prolapse, although in one of its forms {vide infra) it is 
primary and occurs alone. 

The frequency with which these different forms are met with is variable ; 
the commonest combination is uterine prolapse with cystocele ; then, 
combined cystocele and rectocele ; with uterine prolapse cervical elongation 
and hypertrophy are frequently combined ; the rarest conditions are simple 
cystocele and simple rectocele, the latter being the rarest of all. 

It is therefore clear that prolapse is not a displacement of the uterus 
alone, the vagina being usually involved as well, and in some cases also, as 
will be seen later, the bladder and urethra, the rectum, the Fallopian tubes 
and ovaries, the broad ligaments, and even coils of intestine or a portion of 
the omentum, may form a part of the prolapsed structures. 

Prolapse may be likened to hernia, inasmuch as it consists in the pro- 
trusion of a portion of the abdominal contents through an aperture in the 
supporting structures. Procidentia further resembles hernia in the presence 
of coverings, the vagina, a sac, consisting of the utero-vesical and utero- 
rectal peritoneal pouches, and contents consisting of different structures 
which have been drawn into it. The hernial aperture through which pro- 
lapse occurs is formed internally by the interval between the levatores ani 
muscles, and externally by the ostium vaginae. 

All varieties of prolapse, except that due to elongation of the cervix, are 
met with much more frequently in parous than in nuUiparous women, and 
there can be no doubt that obstetric laceration, and relaxation of supporting 
structures are powerful predisposing causes. In a few cases it may be that 
the walls of t|ie hernial aperture are congenitally weak, and the internal 
organs indifferently supported ; prolapse may then occur without any actual 
injury having taken place. On the other hand, stretching of the hernial 
aperture, when once begun, may be continuously increased by abnormal 
intra-abdominal pressure, as when a large abdominal tumour is present, or 
when the patient follows some laborious occupation involving muscular 
effort, or suffers from a chronic cough, or from attacks of violent sneezing as 
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in hay-fever. Constipation, and the straining ifc entails, may in the same 
way become contributory causes. 

ANATOMY OP PROLAPSE 

In all but very early cases of prolapse there is a protrusion from the vulva, 
but its extent is very variable. The protrusion may be only apparent after 
the patient has been up and about for some hours ; when resting it again 
retr^ts within the vulva. In all forms of prolapse the of protru- 

sion l(|Wj^reased by contraction of the 
diaph^Bjand abdominal muscles, e.g. 

the Uterus. This is 
described as occurring in three degrees. 

In the first, often called descent, the 
uterus lies below its normal level, but 
the cervix docs not protrude from th(‘ 
vulva ; it may or ynay not be accom- 
panied by backward displacement. In 
the second degree the cervix protrudes, in 
part or wholly, from the vulva (Fig. 333), 
and the body is always directed back- 
wards. In the third degree, distinguished 
as procidentia (Fig. 336), the whole 
uterus is expelled through the vulva, 
and in consequence the vagina is 
almost completely inverted. 

The first stage of the process con- 
sists essentially in dropping of the 
uterus ; backward displacement is only 
incidental and is explained by the fact 
that the^terus cannot fall through the 
pelvic outlet unless it lies in the axis of 
the outlet. . The vagina is not prolapsed 
at this stage to an appreciable extent. 

The second and third stages consist 
essentially in inversion of the vagina, 
and this process usually takes place 
from below upwards, i.e. the vagina is 
not inverted by the traction exerted upon it by the falling uterus ; on the 
contrary, the latter is drawn out of the pelvic outlet by the inversion of 
the anterior wall of the vagina. That this is the true sequence may be 
demonstrated in a case of procidentia by watching the reappearance of the 
prolapsed parts after they have been reduced. If the patient is directed to 
strain, the lower part of the anterior vaginal wall first appears, then the 
remainder of this wall bringing with it the cervix, and lastly the posterior 
wall appears, being inverted in the reverse direction, viz. from above down- 
wards. Procidentia is accordingly a combination of cystocele with pro- 
lapsus uteri ; the inversion of the posterior vaginal wall, as will be seen later, 
is not a true rectocele, but the mechanical result of the uterus being driven 
out of the pelvis. 

The structure of the hernial protrusion in cases of procidentia is shown 
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in Figures 334 and 335 in sagittal mesial section. The protrusion takes the 
form of an inverted cone, the apex of which is formed by the portio vaginalis 
with the external os ; the outer coat or covering of the hernia is formed by 
the wall of the vagina, which is completely inverted, and can be traced 
forwards to the urinary nu^atus and backwards to the perineal body. At 
the base of the hernia lie the mans Veneris in front and the anus behind. 
The sections show that the whole of the bladder and the whole of the uterus 
lie within the hernia. The posterior vaginal wall has been completely 
separated from the rectum ; only a small portion of the anterior rectal wall 
is seen in Figure 335, while in Figure 334 it is seen that no part of the rectum 
has been drawn into the protrusion. The urethra runs almost vertically 
upwards from the bladder to the meatus. The anterior and posterior 



Fig. 334. Procidentia Uteri, as seen in mesial sagittal section of the pelvis ; 
the cervix is somewhat elongated (Berry Hart), 

peritoneal pouches lie outside the pelvis ; the Fallopian tube and ovary lie 
at a much higher level than the uterus. It would obviously be possible, 
during life, for coils of intestine or portions of omentum also to find their 
way into the peritoneal pouches. 

It is not in all cases that the whole of the bladder passes into the hernia ; 
in less advanced instances it is the base of the bladder only, the herniated 
portion forming a sac in which urine is liable to become stagnant. It is 
obvious from the marked displacement that considerable mechanical 
difficulty must arise in evacuating the bladder. 

Cases of total prolapse of the uterus such as those just described are rare ; 
instances are much more common in which, although almost the whole of 
the vagina is inverted, a portion of the uterus is retained within the pelvis 
owing to the accompanying elongation of the supra- vaginal cervix. These 



but are extreme examples 
se of a true procidentia is 
iie entirely below the base. 
[ degrees, certain secondary 
3rior vaginal wall loses its 
clung ; next the epithelial 
in. In chronic cases OTeat 


Fig. 335. Procidentia Uteri from a dissection. A sagittal mesial section 
has been made through the hernial protrusion to show its component parts. 

The general thickening of the bladder wall is probably duo to chronic cystitis 
(Charing Cross Hospital Museum). 

thickening of the vaginal wall occurs from congestion and oedema, and the 
tissues lose their pliability and become hard and rigid. The anterior wall 
shows these changes much more markedly than the posterior, and may be 
found one-third to half an inch thick in chronic cases which have been long 
unreduced (Fig. 335). As a result of these changes, ulceration is not in- 
frequently found on some part of the prolapsed mass, usually near the 
external os (see Fig. 336). Usually it is callous in type and is due to defective 
circulation, malnutrition of the tissues, and chronic irritation from friction, 
urinary contamination, etc. Occasionally infection spreads from the ulcer 
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to tlie deeper tissues, and may lead to local peritonitis and the formation of 
adhesions. 

Elongation of the cervix is frequently found in cases of procidentia, 
usually affecting the supra-vaginal portion, but sometimes aSecting the 
vaginal portion also. As a rule this condition results from the prolapse, 
but it may be a pre-existing abnormality, and possibly a contributory cause. 
The body of the uterus is always retroverted in procidentia {see Figs. 334 
and 335), and in old women it may be atrophied from post-climacteric 
changes. In long-standing cases of true procidentia, in which there is no 
elongation of the cervix, the whole uterus shrinks, and may become abnor- 
mally small. 

As a rule, the hernia is reducible without difficulty ; occasionally it 



Fig. 336. The Clinical Appearances of Procidentia and also of an 
Extensive Degree of the Second Stage of Prolapse. Note the anterior 
vaginal wall is completely inverted and smooth, the rugae being obliterated, 
and there is extensive ulceration of the cervix. 

becomes temporarily irreducible from oedematous swelling of the parts ; 
after a few days’ rest in bed, however, reduction can usually be effected in 
these cases. Very rarely, cases of completely irreducible procidentia are 
met with, failure to return the prolapsed parts being due, either to rigidity 
of the vaginal walls, or to the formation of peritonitic adhesions involving 
the prolapsed uterine body. 

The condition of the 'perineal body is an important clinical point in con- 
nection with prolapse, although, as has been already pointed out, it is not 
an etiological factor of much importance. Three degrees of perineal lacera- 
tion are usually described. In the first the anterior half of the perineal body 
is involved ; in the second the tear has extended up to, but has not included, 
the external sphincter ani muscle ; in the third this muscle has been involved, 
the anus is wholly or partly incompetent, and a portion of the rectal mucous 
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membrane often protrudes (see Fig. 530, p. 750). In rare cases of prolapse, 
e.g. in nulliparae, the perineal body may be found uinnjured. Although 
loss of the tissues of the p{uinea] body does not- necessarily cause prolapse 
of the uterus, one of its functions is to assist in closing the vaginal orifice, and 
the destruction of this function is certainly a predisposing cause of prolapse 
of the vaginal walls. Not infrequently the perineal body is injured on its 
deep (vaginal) aspect without much external sign of injury. On picking up 
its tissues between the thumb externally and the finger in the vagina, it will 
be found that the anterior part of the perineal body has been greatly reduced, 


often to the thickness of stout paper. If the vaginal orifice is now opened 
up by the fingers, a deep sulcus will be found in the posterior vaginal wall 
running upwards and to one side ; sometimes there are two sulci of unequal 
depth, one on each side. On the floor of the sulcus an irregular line of 
cicatricial tissue will be found. The deep part of the ])crincal body has been 
destroyed by an obstetric laceration extending into it from the posterior 
vaginal wall, and this internal injury weakens the vaginal orifice as much 
as, or even more than, an external one. In such cases very marked relaxation 
of the orifice may be present, so that it may be stretched sufficiently to admit 
three or even four fingers without giving the patient pain (see Fig. 337). 


Fig. 337. Relaxation of the Ostium Vaginae in a Parous Woman, due 
to laceration of the posterior vaginal wall. The skin-surface of the perineal 
body is unin j ured. ( From a ph otograph . ) 
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Incompetence of the anus is one of th^ most distressing complications 
of perineal injuries, and careful attention should always be paid to the con- 
dition of the external sphincter. In its normal condition, the presence of 
shallow radial folds of skin around the anus indicates its functional activity 
(see Fig. 338) ; when the anterior part of the muscle has been involved in a 
perineal laceration these radial folds, though still seen at the sides and 
posteriorly, are absent in front, the anterior wall of the anus being repre- 
sented by a band of smooth cicatricial tissue. The ends of the torn muscle 
have retracted so that it is now horseshoe shaped, and the position of the 



Fig. 338. Cystocele (early .sljige), with slight prolapse of the posterior 
vaginal wall. 

retracted ends is often indicated by a shallow pucker or dimple in the skin 
on each side. As a rule the retracted ends are not precisely opposite one 
another (see Fig. 520, p. 749). 

Cystocele. In this condition the anterior vaginal wall, and with 
it the base of the bladder and the urethra, protrude from the vulva (see 
Fig. 338). The vaginal wall becomes stretched, and loses the characteristic 
transverse folds, except in its lower part, where they persist. The lowest 
part of the anterior vaginal wall is the part first involved, but in extreme 
cases the whole of this wall may protrude, dragging the external os down 
to the vulva. A certain amount of descent of the uterus accompanies it, 
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but well-marked cystocele may exist with only a slight degree of uterine 
prolapse, and this form may be met with in both parous and nulliparous 
women. Cystocele is a protrusion of the bladder through the interval 
between the two pubo-coccygeus muscles ; the pubo-cervical muscle 
described by Bonney {see p. 509) must first yield, and the bladder is then 
free to descend to the lower level at which the pubo-coccygei muscles lie. 
Laceration or overstretching of these muscles during child-birth, or possibly 
in some cases congenital weakness, predisposes to the occurrence of this 
form of prolapse. 

The protrusion is soft and elastic in consistence owing to the participation 



Fig. 339 . HYPEKTRoriiic Elongation of the Vaginal Poktion of the 

Cervix. 

of the bladder. At the anterior extremity, underneath the pubes, the orifice 
of the uret&a will be observed ; it is displaced forwards and directed more 
or less upwards, consequently it is more prominent than under normal con- 
ditions. The vertical course of the methra may be demonstrated by passing 
a catheter into the bladder. In the recumbent position cystocele may not 
be obvious until the patient strains, when the protrusion at the vulva will 
at once appear. On vaginal examination, with the parts in their natural 
position, the anterior vaginal wall will be felt to be relaxed and elongated. 

Rectocele is a protrusion of the lower part of the posterior vaginal 
wall which has carried with it a corresponding portion of the anterior rectal 
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wall ; the swelling, therefore, contains part of the lumen of the rectum. 
This is the rarest of all the forms of prolapse. When, in procidentia, the 


Fia. 340. A Sagittal Section through the Cervix of a Young Virgin 
IN a case op Hypertrophic Elongation. The os presented nearly at the 
vulva. There is hypertrophy of the fibro-muscular tissue, but the glands 
are few and small, and the squamous epithelium is relatively thin. 

posterior vaginal wall becomes inverted, it separates from the rectum so 
that the latter does not enter into the hernial protrusion at all {see Figs. 334 
and 335). The loose cellular tissue of the recto-vaginal septum allows the 
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rectal and vaginal walls to be thus separated from one another. In such 
circumstances a rectocele is not formed, although the posterior vaginal wall 
is prolapsed. For the production of a rectocele it is necessary that firm union 
should exist between the rectal and vaginal walls, and inflammation of the 
cellular-tissue plane following upon a puerperal laceration is the usual 
antecedent. In such cases the perineal body does not necessarily show 
traces of injury, the laceration may have been above it. Occasionally, 
however, rectocele is seen as a primary condition in a nulliparous woman ; 
the mechanism of its production in such cases is not clear. 

Hypertrophic Elongation of the Cervix. The cervix may become 
elongated in either its vaginal or its supra-vaginal portion (see Fig. 7, p. 12) ; 
the change is not due to stretching, but to new formation of tissue, i.e. the 
elongation is hypertrophic. Elongation of the vaginal 'portion is usually 
congenital. Elongation of the supra-vaginal cervix is frequently, but not 
always, acquired ; in the great majority of cases it is associated with pro- 
lapse of the uterus. 

(а) Elongation of the Vaginal Cervix (Portio Vaginalis). The cervix 
presents at, or protrudes from the vulva, and the condition may therefore 
be mistaken for prolapse of the uterus (see Fig. 339). It is, however, most 
commonly seen in virgins or nulliparous women, in whom prolapse is un- 
common. On bimanual examination the fundus of the uterus will be found 
at its usual level, i.e. the organ is not prolapsed ; also the vaginal fornices 
are not depressed ; the vaginal canal is occupied by a long cylindrical body, 
at the free end of which is found the os externum ; and the length of the 
uterine cavity, as determined by the sound, may be increased up to four or 
four and a half inches. In procidentia the protrusion of the cervix is due to 
the low level of the organ ; in cervical elongation it is pushed out on account 
of its extreme length. The diagnosis is accordingly a matter of great 
simplicity, for the clinical resemblance of this condition to prolapse is only 
superficial. 

In congenital elongation of the portio vaginalis the vaginal cervix presents 
points of histological interest (see Fig. 340). The hypertrophy affects the 
fibro-muscular stroma only, the gland-elements of the endometrium and 
the squamous epithelium of the portio vaginalis showing neither hypertrophy 
nor hyperplasia ; in fact, the epithelial structures, both columnar and 
squamous, appear to be comparatively poorly developed (cf. Fig. 14, p. 17) : 

(б) Elongation of the Supra-vaginal Cervix. This condition is seldom if 
ever met with apart from uterine descent or prolapse. 

Occasionally cases of complete cystocele with elongation of the supra- 
vaginal cervix are met with, in which little or no change has occurred in the 
posterior vaginal wall. In such cases the elongation presumably affects 
the intermediate portion of the cervix ; the intermediate portion is described 
as that comprised between the level of the peritoneal reflection on the 
anterior and that on the posterior wall (see Fig. 7, p. 12). Combined elonga- 
tion and hypertrophy of both the vaginal and supra-vaginal portions are" 
also commonly met with in marked cases of prolapse of the uterus. Whether 
the elongation is a sequence of the prolapse or a cause of it is uncertain. 

SYMPTOMS OF PROLAPSE 

The symptoms to which prolapse gives rise are variable, and often 
inconsiderable. In slight cases a feeling of weight or ‘ bearing down ' is 
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usually the only symptom present. In other cases, even moderate degrees 
of prolapse give rise to constant dragging pain ; this is aggravated by 
standing or walking, or by muscular eiffort of any other kind, and may 
become insupportable to women who lead an active life. Rest in the 
horizontal position will usually relieve this pain by correcting the displace- 
ment. Persistent pain is only met with in cases of temporarily or per- 
manently irreducible procidentia. On the other hand, in some cases of 
complete procidentia, the inconvenience caused by the bulk of the hernial 
protrusion is the only thing the patient complains of. Hypertrophic 
elongation of the vaginal cervix causes a certain amount of discomfort from 
the mechanical effects of the protrusion, and in unmarried women often a 
good deal of mental distress. It also offers an obstacle to coitus. In other 
respects it is of little importance. 

Prolapse is a displacement of slow and gradual formation ; it is during 
the early stages that pain is most prominent ; when the displacement 
ceases to advance, pain diminishes or disappears. /The menstrual function 
is not affected, nor is the reproductive capacity much impaired, except in 
cases of procidentia. Leucorrhoeal discharge is commonly met with, and 
slight bleeding may occur from ulceration of the protruding parts. In 
cases of cystocele, irritability of the bladder and frequency of micturition 
are often, but not always, complained of ; sometimes the bladder is incom- 
pletely evacuated, and cystitis from decomposition of residual urine may 
then occur. In almost all marked cases of cystocele the sphincter of the 
bladder is weakened, and slight dribbling incontinence occurs on coughing 
or muscular exertion. 

When the sphincter ani muscle has been extensively injured, a greater 
or lesser degree of rectal incontinence results, and this when present forms 
the most distressing symptom of all. While control of flatus and liquid 
contents may be lost, total incontinence is seldom or never seen. The 
injury does not involve the deep sphincter except in very extensive lacera- 
tions, and the competence of this muscle helps to make up for the loss of 
the externa] sphincter. 

The most important clinical symptom of prolapse, in the majority of 
cases, is that it incapacitates the patient from leading an active life, and 
from most kinds of manual labour. 

Diagnosis. In all cases of prolapse the condition of the perineal body 
should be ascertained by careful inspection in a good light, noting the 
extent of the deficiency, if any, and the condition of the sphincter ani 
muscle. If the postero-lateral wall of the perineum on each side is taken 
between the fingers and the patient directed to cough, the levatores ani 
muscles can be felt to contract strongly in normal conditions. If they have 
been seriously injured, it may be impossible to feel them contract. 

The patient should then be asked to strain, gently at first and then 
strongly. If the protruded parts do not include the cervix, the finger 
should be passed into the vagina, and the horizontal level of the 
external os carefully noted during straining and when at rest. Finally, 
the routine bimanual examination should be made, noting the position of 
the uterus, the fundus, the condition of the tubes and ovaries, and the 
pelvic contents generally. 

It must be recollected that, except in extreme cases, prolapse disappears 
in the recumbent position, and in that position will o^y become evident 
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when the patient strains ; in order to observe the full extent of the dis- 
placement it is in some cases desirable to examine the patient in the standing 
position. Well-marked instances of cystocele may be observable only when 
the patient stands and strains ; if the examination is confined to the 
recumbent position, the condition may be overlooked. In most cases the 
full extent of the displacement will only appear in the erect position, and 
allowance must be made for this in estimating the degree of displacement 
which is apparent when the patient is examined lying down. 

Protrusion of the cervix at the vulva is due either to prolapse, or to 
hypertrophic elongation of the cervix ; not infrequently both conditions 
are present. Elongation of the vaginal portion of the cervix is easily 
recognized, as it can be both seen and felt. The protruding cervix cannot 
w3l be mistaken for any other structure, the presence of the external os 
at the lower end, and the normal position of the fundus, being distinctive. 
Elongation of the supra- vaginal cervix can also be recognized hj palpation, 
the long, slender, cylindrical outline being easily felt through the vaginal 
walls in a case of procidentia. The use of the uterine sound is usually 
unnecessary. 

The only condition which can be mistaken for cystocele is a cyst of the 
anterior vaginal wall (see Fig. 201 , p. 344 ) ; such cysts often become pro- 
lapsed and then form a vulval protrusion resembling a cystocele. On 
replacing the cyst within the vagina, its presence in the anterior wall will 
be detected by careful bimanual palpation ; in cystocele when the vaginal 
wall has been replaced and the bladder is empty, nothing but the general 
lax condition of the vaginal wall is observed. The use of a bladder-sound 
will, of course, clear up any doubt that may remaia Similarly a rectbcele 
may be distinguished from a prolapsed cyst of the posterior vaginal wall by 
rectal examination. 


TREATMENT OF PROLAPSE 

There are three possible lines of treatment for cases of prolapse : (1) Rest 
and general massage ; ( 2 ) pessaries ; ( 3 ) operative measures. 

(1) Slight cases of prolapse occurring in young women, detected soon 
after confinement and associated as they often are with ‘ sub-involution,' 
are often curable by putting the patient to bed for three or four weeks, 
and taking measures to improve the general muscular condition. Daily 
massage by a skilled person, with muscular exercises, attention to the daily 
evacuation of the bowels, and the administration of such tonic remedies as 
strychnine and iron, are the points of greatest importance. As the weight 
of the uterus diminishes, and the general muscular condition improves, the 
prolapse may be permanently cured ; or alternatively the advance of the 
displacement may be arrested, and the symptoms permanently relieved. 
This method is not applicable to old-standing cases or to those of the second 
and third degrees. 

(2) Pessaries. Gynaecologists of an earlier generation devised vaginal 
pessaries which are capable of keeping the uterus within the body under 
almost all circumstances, if their presence can be tolerated by the patient. 
In the case of some of them, the discomfort of the pessary is greater than 
that of the prolapse, and in addition, their continued use is liable to cause 
serious ulceration, leading sometimes to perforation of the vaginal walls, 
opening up the bladder, the rectum, or the peritoneal cavity. No useful 
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purpose would be served by describing these obsolete instruments ; the 
conditions under which they were formerly resorted to are now dealt with 
more satisfactorily by operative measures. 

Prolapse can never be cured by wearing a support, as is the pase with 
some instances of backward displacement {see p. 520). The pessary is 



Fig. 341. The Watch-spring Ring Pessary. 


used to relieve symptoms, and to check the natural tendency to increase 
of the condition. It is only in cases of prolapse of the uterus of the first 
and second degrees that a pessary will be found useful, and the elastic 
(watch-spring) rubber-covered ring is the most suitable instrument {see Fig. 
341). It must be recollected that pessaries are useless when the retentive 
power of the vagina has been completely lost through extensive laceration 



Fig. 342. How to itot/d the Ring Pessary for introductton. 


of the perineal body, or through relaxation of the ostium vaginae. Unless 
the structures which close the vaginal aperture retain much of their natoal 
competence, the pessary will be expelled by muscular efforts such as cot^jB^ig 
or straining at stool. And further, a pessary[cannot be worn in comfort if such 
conditions as inflammation or ulceration of the vaginal walls are present. 

In selecting a ring pessary, it is important to use the largest size which 
can be retained without discomfort, the action of the pessary being slightly 
to stretch the vaginal canal in its transverse diameter. While the upper 
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parts of the vaginal walls remain in their normal position only slight descent 
of the uterus is possible. Its action in supporting the uterus is tWs mainly 
indirect. If the pessary is large enough to exert too much tension upon the 
vaginal walls, its effect will be still further to wStretch these already relaxed 
structures, and thus actually to aggravate the condition. 

To introduce the ring pessary, the patient should lie upon her side or 
on her back with the thighs flexed ; the clean instrument is then held in 
the right hand, the index finger being passed through the ring in the manner 
shown in Figure 342. The ring, thus compressed to an oval shape, is intro- 
duced in the antero-posterior diameter of the ostium vaginae, being directed 
at first backwards towards the sacral hollow. When rather more than 
one half of the instrument is inside, it may be allowed to expand, and then 
be pushed gently upwards ; rotation into the transverse diameter now 
occurs spontaneously, and the index finger should be slipped up the posterior 
vaginal wall so as to guide the upper part into position behind the cervix. 
The lower part should now lie behind the lower border of the symphysis 
pubis, and the instrument should be of a size which does not allow the 



Fig. 343. Napier’s Pessary for Prolapse. 


anterior vaginal wall to sag through it. This instrument does not interfere 
with marital intercourse. 

In cases of cystocele a ring pessary is seldom successful, for the anterior 
vaginal wall and bladder will protrude through it if the cystocele is of 
considerable size. Ring pessaries with a perforated rubber diaphragm 
are sometimes used in these cases, but this device is objectionable, as it 
prevents the free escape of the uterine and vaginal secretions. For slight 
cases of cystocele a Hodge pessary, to the lower end of which a tramsverse 
bar has been added, is useful ; severe cases of cystocele can only be dealt 
with efficiently by operation (see p. 733). 

Cases of prolapse in which the retentive power of the vagina has been 
lost are, generally speaking, unsuitable for treatment by pessaries, and 
in almost all cases operative measures should be advised. Sometimes, 
however, the patient may decline to submit to operation, or operation 
may be undesirable on account of advanced age or for some other reason. 
In these circumstances mechanical support may be afforded by the Napier 
pessary, or some of the many modifications which are obtainable. 

The Napier pessary (see Fig. 343) consists of a thick but flexible stem 
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t«rmiiiatiiiig above in a shallow rubber cup ; when introduced the cervix 
rests upon the cup, which is perforated to allow of the escape of discharges. 
The stem is of sufficiaat length to allow the lower end to lie outside the 
vulva. Through this end are threaded two rubber bands, and to each end 
of the bands tapes are attached. The tapes are passed, two forwards over 
the pubes and two backwards over the buttocks, to be fixed to a belt round 
the waist. By adjusting the tension of the tapes, elastic pressure in an 
upward direction is exerted upon the instrument through the rubber bands, 
and in this way the descent of the uterus or the vaginal walls is prevented. 
This instrument should be worn only in the day, and removed each night 
and a vaginal douche used ; before re-introducing it the instrument should 
be thoroughly cleansed by boiling, or by immersion in 5 per cent, carbolic 
acid solution. Neglect of these precautions may lead to serious ulceration 
of the vagina. 

(3) Operative measures for prolapse include the following procedures : 
(1) Perineorrhaphy ; (2) radical cure of cystocele ; (3) amputation of the 
cervix ; (4) Le Fort’s operation ; (5) ventrisuspension and ventrifixation. 

The description of these operations will be given in a later section, 
but the indications for each may here be briefly mentioned. ; ;Pmweorrfeip% 
is indicated when the perineal body has been considerably injured, or when 
the ostium vaginae has become relaxed so that its retentive capacity is 
diminished or lost. The object of the operation is to restore the vaginal 
outlet, including the levator ani muscles, and in addition, when necessary, 
to repair the anal sphincter. In cases where the posterior vaginal wall 
is prolapsed, the dissection may be extended upwards until rectum and 
vagina have been sufficiently separated from one another ; this is sometimes 
called colpoperineorrhaphy. A special operation is practised for the radical 
cure of cystocele (see p. 733). In cases of extensive uterine prolapse it is 
desirable to perform ventri-suspension or ventrifixation of the uterus as 
well, and thus support the prolapsed organs from above. Indeed, in such 
cases an extensive operative procedure may be necessary, including amputa- 
tion of the elongated cervix, radical cure of cystocele, perineorrhaphy and 
ventrisuspension. In women who have passed the menopause, an alterna- 
tive to these measures may be found in Le Fort’s operation (see p. 753). 
For elongation of the vaginal cervix amputation is all that is required : 
elongation of the supra- vaginal cervix is dealt with as a constituent feature 
of prolapse. 

The permanent results of these operative measures for prolapse are 
good, if primary union is secured. There is, of course, a certain tendency 
to stretching of the cicatrices, and in anticipation of this the constricting 
plastic operations should be carried to a point of slight exaggeration. The 
part most likely to suffer stretching is the anterior vaginal wall ; plastic 
operations on the anterior vaginal wall should therefore in all cases be 
supplemented by perineorrhaphy in order to afford support from below 
the repaired anterior wall. Ventrisuspension alone is useless for prolapse. 
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MORBID CONDITIONS OE THE FALLOPIAN 

TUBES 

(1) TUBAL CYSTS (2) TUBAL INFLAMMATION 

(3) TUBAL NEW GROWTHS 

Congenital Defects of the Fallopian tubes and Tubal Pregnancy have 
been already considered ; we have here to deal with (1) Tubal Cysts ; 
(2) Inflammatory affections ; and (3) New growths. 

TUBAL CYSTS 

Cysts of the Fallopian tube may be classified as follows : — 

I. Serosal ‘ cysts ’ formed as the result of obstruction, or due to a low 
type of chronic inflammation. 

(a) Pseudo-cysts or dilated lymphatics. 

(b) Peritoneal cysts. 

II. Mucosal cysts ; Paratubal cysts derived from follicles formed from 
displaced mucosal epithelium. 

III. Cysts of congenital origin. 

(a) Hydroparasalpinx. 

(b) Accessory hydrosalpinx. 

(c) Homologues of accessory hydrosalpinx (? pronephric). 

(d) Fimbrial cysts (rete-testis cysts). 

IV. Degeneration cysts. 

(a) Hydatid of Morgagni (dropsical fimbria). 

(b) Cystic fibromyxoma. 

V. Cysts of parasitic origin. 

(a) Echinococcal cysts. 

I. Serosal Cysts, (a) Pseudo-cysts, Small irregular bullae may form on 
the tubes as the result of lymphatic obstruction in cases of large pelvic 
tumours. When the parts are resected they subside and the lymph drains 
away ; they are not true cysts. 

(6) Peritoneal Cysts. Small subserous vesicles the size of shot, pearly- 
white and glistening, are sometimes present; they persist after the tube 
has been removed. They are thought to be due to cystic changes in down- 
growths from the peritoneal coat of the tube produced by a low form of 
inflammation (peritonitis) (see Fig. 303, p. 477 ; also P", Fig. 344). 

II. Mucosal Cysts : Paratubal Cysts. {See Fig. 344.) In chronic tubal 
inflammation, especially in the type known as chronic nodular salpingitis, 
portions of the tubal mucosa may be squeezed out from the lumen into the 
muscularis, and there form epithelial follicles. These follicles may undergo 
cystic distension, and when their connection with the tube-lamen is maintained 
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Fig. 344. Mttcosal Cysts : Rigjit-sioed Pyosalpinx, showing two Mucosal 
or Paraiuhal Cysts, P and P'. 'llie upper inset shows a bristle (B) passing from 
cyst (P) into the tiibe-hiiru n. I’he lower inset shows, at point X, the site of a 
scar in cyst (P'), when' it formerly corn miinica ted with the lumen of the tube. 
U.T., Uterine end of tube; Ovarian ligament; M., Mesosalpinx; 

P'^ Serous cyst ; JD.T., Distal ('iid of tiil)e. 

epithelium, but the latter is often replaced by granulation tissue. In the 
case of a paratubal cyst, it is the mucosal epithelium which excavates a 
portion of the tube-wall, whilst in the case of a paratubal haematocde it is the 


Fkj. 345. Jh 1)10)1’ AUASALriNX : Right Appendages, showing T., Fallopian 
tube. A., Alxlominal ostium. H., Hydropara salpinx. W., Pedunculated 
epoophoritic cyst. OV.F., Ovarian fimbria. O., Portion of Ovary. C., 
Fimbria! (‘vst (rete-testis cyst). 


foetal epithelium (trophoblast) which erodes the wall of the tube and forms 
a blood cyst. 

III. (a) Hydroparasalpinx. This is the name given -to small cysts which 
have a solid pedicle uniting them to the tube [see Fig. 345, H), Whilst 
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definitely Mullerian in origin, the character of their lining membrane is 
similar to that of the commoner pedunculated cysts which arise from the 
Wolffian system (see Fig. 345, W). 

(6) Accessory Hydrosalpinx. {See Fig. 346.) Handley has shown that 


an accessory tiilx' may become cystic by 
closure of its alxlominal ostium and by 
torsion of its coiiriection witli tli(^ main 
tube. Bell further showed that such, a 
cyst, may ahtain dimensions sufficient to 
render it clinically important. Thesti 
structures are probably identical with the 
antrum tubae described by Rmderer and by 
Montgomery. 

(c) Homologues o! Accessory Hydro- 
salpinx. These are single (‘ysts found in th<‘ 
saiTK' situation as ace<‘ssorv tulx's, viz. the 
upper surface of the ampulla. (Fig. 347). 1 n 
position they occupy the spot wher(‘ the 
pronephric (terminal) segment unites witli 
the rest of the tube. Tluy differ from a 



I'm. lUC). H Y uiaxALi’iN \' or 
ArcivssoiiV TritK (Miis. K.O.S. 
Pa 111. Si‘ri<‘s, 4r)S2.) 


hydrosalpinx of an accessory tube (1) in never having had any ('oininuni- 
cation with the tube-lumen ; (2) in having no plicated mucous folds, tlu'ir 
lining consisting in a single layer of (mlucal (Epithelium ; (3) in being far 


more common than ilieir homologiH* of more advaneiMl (levelojimeut, the 
true accessory hydrosalpinx. 

At the site of j unci ion of the out(‘r pron<‘[)hric s(:Egment with the 



Fig. 347 . Left A(M’fni>ages, Postertoe View. A.O., .Alxlomiiml o.iinm. 

C.f Cyst on tho anumllarv jioitioii of i\w tiilK*. Fulio. ()., ()v;ir\. V\'., 

Epoophoritif ryst. 4 ’Ik* cyst (\ is hornolotion.'^ iriih mi ffrrps.sori/ hi/ifro^snfpriLi 

{aee text). 

remainder of th(‘ iulx' th(E following developnuEntal d(4<‘cts ari' liabh* 1o 
occur : 

(1) Till' formation of an accessory tnlx* with an ostium of its own. 

(2) The forinatifin of a sessile ostium. 

(3) The subsexjuent formation of a hydrosalpinx of the accessory tube. 

(4) The formation of a simple cyst lined by low cubical epithelium and 

35—2 
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never communicating with the tube-lumen — homologue of accessory 
hydrosalpinx (.see Fig. 347). 

{d) Fimbrial Cysts : Rete-testis Cysts. In young subjects a collection of 
minute tubules may be traced from the hilurri of the ovary upwards and 
outwards along the course of the ovarian fimbria of the Fallopian tube. 
These tubules are the homologues in the female of the rete-testis of the male. 
From these tubules cysts may develop, which, from their close proximity 
to the ovarian fimbria, are termed jimhrial cysts. They do not develop 
from the fimbria of tub(\ but it is convenient to include them in a classi- 

f legation of tubal cysts. Fimbrial 
".ysts, like those of the epoophoron 
Mid of the paroophoron, are situ- 
ited ill the broad ligament ; they 
lie in the outermost part of that 
ligament and th(‘ ovarian fimbria 
dretches over them (see Fig. 348). 
rhev will be referred to again in 
the section dealing with cysts of the 
:)vary (see p. (332). 

I V. (a) Degeneration Cysts. The 
hydatid of Morgagni is a modified 
tubal fimbria. This structure may 
become dropsical, forming a cyst of 
variable size : small cysts are very 
common, larger ones are rare. 
Cysts of the hydatid of Morgagni, 
since they arise from tubal fimbriae, 
must be regarded as pronephric in 
origin, as the fimbriated extremity of the tubes arises from the pronephros. 

(b) Cystic Fibromyxoma. This is a very rare condition in which a collection 
of fibrocystic growths arises from the fimbriae, or pronephric portion of the 
tube. 

V. Echinococcal Cysts have been found in the Fallopian tubes on very 
rare occasions ; they have been already described in the section on parasites 
(see p. 293). 



Fig. 348 . FimbriaT; (Vst. T.eft Arpeed- 
AGES, Posterior View. i \, Fiinhrial (vst 
(rete-testis cyst). F., tulu‘. ()\bK., Ova- 
rian fimbria. 0., Ovary. 


INFLAMMATION OF THE FALLOPIAN TUBE 

Owing to tluhr |)rot(‘ct(‘d situation, the tubes are but rarely the seat 
of primary infection, whieh can only occur through the blood-stream, but 
when inflamed, the symptoms are so pronounced that the primary source 
of the disease becomes of secondary importance and is often difficult to 
locate. ( Infection of the tidies may occur by four routes : (1) By spread of 
inflammation from tlu^ ufmhu' mucosa ; (2) from the peritoneal cavity 
through the ostium ab:!(iiiiinale ; (3) through the lymphatics, indirectly 
from the parametrium, and less oftivn from the vermiform appendix (see 
Fig. 349) and the sigmoid fhexure (via their nK'simteries), or directly from any 
part of the bowel by adlu'sions of liie ajiposing serous suT'faces ; (4) by the 
blood-stream. 

The gonococcus of Keisser is the most frequent cause of salpingitis, 
accounting as it does for about 75 per cent, of all cases. Gonococcal sal- 
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pingitis is due to an ascending inflaniniation of the genital tract. The same 
may be said of streptococa'al salpingitis. In tubal infection the strepto- 
coccus is next in importance to the gonocoeeiis, and as both these 
organisms reach the tube via the uterus, it is ch'ar that most cases of sal- 
pingitis are the result of an ascending infection. Pyogenic bacteria may also 
enter the tube in the three other ways mentioned above. The tubercle 
bacillus, which stands third in order of importance as a source of salpingitis, 
probably gains access most often by the blood-stream, but not infrequently 
it enters by the ostium ahdominale in cases of tuberculous peritonitis.- It is 
also known that the bacillus of tubercle may reach the tube by a circuitous 
route, by entering through an abrasion in the vaginal or uterine mucosa ; 
thence it will pass into the lymph- vessels of the parametrium, and from 
there, directly enter the tube and ovary. As the tubercle bacillus may set 
up no local irritation at its point of entrance, the above method of invasion 



l"jG. 349. JJKGrr-siDKi) S xu’iNGtTJs. with in- 
llaiiK'd apptaidix vnaiiiforiiiiH adherent by ita 
tip to the tube. A Ijiislh' is placed in the 
nt-erine end of the tube. 


is difficult to prove clinically, but it has been demonstrated experimentally. 
Of other organisms which have occasionally been known to cause salpingitis 
may be mentioned the bacterium coli commune, aclinomyces, typhoid bacillus, 
diplococcus pneumoniae, and the pneumobacillus of Friedlander. 

The advance of non-mobile germs is effected by their ])Ower of con- 
tinuous surface-growth. Want of cleanliness during a menstrual period 
will allow bacteria to spread from the vulva to the tube by direct surface- 
infection. 


Catarrhal Salpingitis 

In simple catarrhal inflammation the organisms are of low virulence 
and are few in numbers. The muscularis is not affected and the mucosa is 
but little changed. The stroma of the plicae is not infiltrated, but the folds 
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art! scparat (‘(l from one another by exudation, and in this exudation are 
found many desquamated, swollen epithelial cells, a few leucocytes, and 
perhaps a little blood. For the most part the epithelium of the mucosa is 
intact, the cilise have in part disappeared, but are often still distinguishable. 
This stage of slight salpingitis is relatively seldom seen since it quickly 
subsides. But with repeated attacks permanent changes are wrought, 
the most important being a closure of the ends of the tube. This results in 
the retention of secretion and a gradual expansion of the tube, i.e. in the 
formation of a hydrosalpinx {saetosalpinx serosa). For the formation of a 
tubal sac, the sole essential is a closure of both extremities. 

Hydrosalpinx. The usual mode of closure of the abdominal ostium is 
that the fimbriaB arc drawn into the lumen of the tube, and their surfaces 
then fuse together {see Fig. 350). Thus a closure of the outer end of the 
tube is brought about by a plug, consisting of the swollen fused fimbriae, 
which are suffering compression by the unyielding peritoneal investment of 
the tube. 

Previous to this, then' has been a closure of the uterine end of the tube, 
caused by catarrhal swelling of its mucous 
membrane. When it is remembered that the 


lumen of the intersititial part of the tube is 
only 0-5 to 1 mm. in diameter, it will be 
understood that a slight turgescence is sufficient 
to effect its occlusion. There is now no chance 
of escape for the secretion of the tubal mucous 
membrane, and a collection of fluid in the 
lumen results. By intratubal fluid-pressure 
the tube is both elongated and expanded. 

\ \ When the indrawn plicae are completely welded 

or fused together, the closure of the tube 
Abdominai. osti. m, l.-irst »K-comes permanent. It is obvious that in this 
stage, showing nUraction (in- olode of occlusion the fimbriae will have dis- 
drawing) atid^^swclling of the appeared externally, and nothing will remain 
fimluia'. (Sitztaifrey.) to mark the site of the ostium but a small 

cicatrix {see Fig. 352). 

Another method of closure is that which arises from peritonitis, and 
results in adhesion of the open ostium to adjacent surfaces. In the absence 
of catarrh the uterine ostium of the tube may be still open, in which case no 
hydrosalpinx wnll result. Such a closure is seen for example in cases of 
appendicitis in which the serosa of the tube is implicated. This mode of 
closure will be again referred to in the description of pyosalpinx and tubo- 
ovarian cysts. 

Macroscopic A pinornHcc of Hydrosalpinx. The distension of the tube 
begins, and is always most marked, at the ampulla, whence it diminishes 
gradually towards the uterine end . The early distal enlargement is accounted 
for by the facts that the muscle is thinner at the ampullary end of the tube, 
and the secret ing epithelial surface is much more extensive. Thus a hydro- 
salpinx of typical shape possesses a pedicle, consisting of the relatively 
small, and but little altered, uterine end of the tube, which connects the 


more or less distended ampulla to the cornu. The entire tube may now 
resemble in shape an Indian club, or a retort, or a post-horn. 

Kinking of a hydrosalpinx is apt to occur because the inelastic peritoneal 
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coat cannot share in the elongation of the muscle ; coiling or winding of 
the tube takes place, especiall}’' if the peritoneum is adherent (sv'r' P5g. 351). 
The kinks produce spurs or projections of the muscle and mucosa, which 
form false septa in the dilated lumen. 

Whatever the shape of a hydrosalpinx may be, its walls are always thin 
and may be semi-transparent ; when opened up, the mucosa may be found 
to be as flat as a serous membrane, with here and there a slight fold or 
projection, representing the remains of the original plicae. As already 
stated, the fundamental lesion w^hich leads to liydrosalpinx is repeated 
attacks of catarrh of the mueous membrane ; tliis do( s not induce thicken- 
ing of the muscle, so that tlu‘ latter is not prepared to cope with the raised 
intratubal pressure exerted hy the accumulation of fluid ; this accounts 
for the thin wall of a hydrosalpinx. There may, or may not be, signs of 
inflammation externally. In addition to the cicatrix at the site of the ab- 



Ki(a :ir)I. Utercs with Fibroids ; ItKoiT H y drosalibnx. a . Elongated 
Imnd of adhesion from an old vent rilixat ion. 'I'Ik' o\ ;uy is si'an below the 
inner lialf of the dilated tube. 


dominal ostium, there may lie nothing to show^ the inflammatory nature 
of the lesion ; on the other hand, extensive p(‘ri-salj)ingitis is not uncommon 
(see Fig. 352), and the sac may even be invested and lixi'd by membranous 
adhesions. The contents of a hydrosalpinx generally consist of a clear or 
slightly clouded, thin, serous, albuminous, or imK'oid fluid. 

Microscopically^ in early cas(‘sof hvdrosalpinx (‘videncesof inflammation 
can be traced in the mucosa, r.y. round-('ell(‘d infiltration in the folds, fusion 
of the tips, and resulting ]>s(Midodollicles nt tin* bases, of the plicae. Even 
in the otherwise unalfvnMl muscl(‘ iherr may be tracts of round-celled 
infiltration. In the walls of larger sacs all traces of inflammation are often 
lost. In the sac itself the flattened epithelium lies immediately upon a 
fibrous wall, from which the muscle-bundles have often completely dis- 
appeared. Microscopic examination of the contents will reveal the presence 
of leucocytes, epithelial cells, and perhaps a few red discs. In a large sac the 
contents are alw^ays sterile, for the causal bacteria of low virulenc(^ are soon 
destroyed (see also p. 559). Whether a hydro- or a pyosalpinx will form after 
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closure of a tube is solely a question of the number and viruleiKie of the 
invading organisms. It is stated that the contents of a hydrosalpinx may 
be ejected into the uterus and escape per vaginam. In these cases the 
terms hydrops tubae projluens and hydrorrhwa tubae intermittens are used to 
describe this process ; its occurrence iii cases of tubal papilloma has been 
established ; with hydrosalpinx it is entirely hypothetical. 

Occasionally axial rotation of a hydrosalpinx occurs, resulting in the 
effusion of blood into the tube. This condition may resemble that next to 
be described, viz. hsematosalpinx, but it is more accurately described as a 
blood-stained hydrosalpinx. 

Hsematosalpinx. This is a condition in which the tube becomes distended 
with blood, and is an occasional result of catarrhal salpingitis. The in- 
fection is more acute than in cases of hydrosalpinx and results in an effusion 
of blood from engorged capillaries. Closure of the abdominal ostium, in 



Fio. 3r)2. 11 YDRosALriNX (JU)Ya] of Surjjoons MijK(Mini). The s]:)eci- 

nieii s}io\\'.s the ehnraeterisl ie rett)rt-shape(l dilatation, and at tlu' onti'r end a 
puckered depression indie.atin^ the position of the abdominal ostium. The 
ovary has been partly cut away. There are numerous peri-salpinydl it* adhesion.s. 

this case, is effected by the escape of blood, which sets up perisalpingitis 
and causes adhesion of the ostium to neighbouring surfaces. Two other 
varieties, non-inflammatory in character, are met with, viz. that due to tubal 
pregnancy and that associated with cryptomenorrhoea (see p, 150). 

It is ip ectopic gestation that true hsematosalpinx is most commonly 
seen, and this ocumrs mechanically, not as the result of inflammation. 
Non-inflammatory hsematosalpinx is also on rare occasions secondary to 
haematocolpos and haematometra in cases of imperforate hymen (see p. 151). 
Haemorrhage into the lumen of the tube occasionally occurs in axial rotation 
of a mobile tubal swelling, and this gives rise to the same type of acute 
abdominal symptoms as are associated with torsion of the pedicle of an 
ovarian cyst (see p. 6e36). 

Suppurative Salpingitis 

Suppurative inflammation of the tube is usually due to an acute ascend- 
ing infection which has reached the tube from without. The organisms are 



PLATE XXIX 



PtJKULENT Salpingitis (Subacute), ishowing an abundance of plasma-cells 
in the inflammatory infiltration. Note the fusion of the plical tips which has 
produced pseudo^ follicles. There is no invasion of the muscularis by the mucosa 
such as is seen in chronic interstitial salpingitis. 


To face, page 553 . 
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virulent and invade (1) the connective-tissue eleinents of the mucosa, and 
(2) the entire tube-wall as far as its peritoneal coat. /There is first seen a 
very pronounced thickening of the plicae (see Fig. 353) ; this is due in part to 
the dilatation of the blood- and lymph- vessels, and in part to an inflamma- 
tory inflltration of the stroma with polymorphonuclear pus-cells and mono- 
nuclear round cells, the latter being derived from the proliferation of the 
fixed connective-tissue cells. Numerous lymphocytes are also seen both in 
the swollen plicae and in the purulent secretion which occupies the tube- 
lumen (see Fig. 354). Later on when the condition is subacute the character 
of the infiltration changes, and plasma-cells take the place of the poly- 
morphonuclear and mononuclear cells (see PI. XXIX). In the acute stage 



Fic. 353 . Siii’i'i RATivE Salpingitis; from the Ampulla of the Tube. 

The plica*, of flic tulial mucosa are swollen 1)\ inhll ration of piis-cells and 
mononuclear round cells. Tlie latter are d(‘ri\('(l from jjrolihTation of the 
fixed connectivedissue cells. The above* is aji (‘arly statf:e of salpingitie 

purulent a. 

of suppurative salpingitis the tube is increast'd in size, and is soft, this 
change being due to oedema of the muscularis and of the subserosa. If 
healing occurs this thickening may subside, and the subsidence of a tubal 
swelling may sometimes be noted clinically. If the acute inflammation 
does not soon subside, the mouth of the tube becomes closed, pus collects 
in the lumen, and the muscular and subserous layers, which are already 
softened and swollen by oedema, yield to the pressure exerted by the contained 
purulent secretion ; thus the tube-wall becomes stretched and relatively 
thinned out, but never to the same degree as seen in hydrosalpinx. The 
final result is a 'pyosalpim. On the other hand, the initial inflammatory 
attack may be followed by a relapse or by repeated recurrences of subacute 
and chronic inflammation. Instead of a pus-sac forming, the tube- wall 
then becomes thickened, and a state of interstitial suppurative salpingitis 
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is produced. The result of suppurative salpingitis on the tube is, therefore, 
twofold. The tube may become chronically thickcuied, forming a pus- 
tube {interstitial salpingitis), or it may become clistended and dilated to 
form a pus-sac (pyosalpinx). It is common to find that the isthmic portion 
shows interstitial changes while the ampullary portion is distended with 
pus, so that both varieties of suppurative salpingitis may occur in the same 
tube. The formation of a pyosalpinx will be considered first. 

Pyosalpinx {Sactosalpinx Pundenta), The mechanism by which retention 
of pus produces a pyosalpinx is in many respects similar to that by which 
the fluid of a hydrosalpinx is confined within tin* lumen of the tube. The 
fimbriae are indrawn to a certain extent, but closure is aided by more rapid 



P5cj. 354. Suppurative Saupinuitis (Karly Stauc). I’luler a high power 
the round-cclh'd infiltration of the .stroma is scaai ; ])iis polls and lymphocytes 
are pre,sent in tiu' lunn'n. 


fusion of the fimbrise owing to destruction of tlu‘ surface-epithelium. Closure 
is often effected by the formation of an (‘xt(*rnal pseudo-membrane, or through 
the fusion of the abdominal ostium to niagldiouring organs. In such cases, 
after the separation of the adhesions the abdominal ostium may be found to 
be still open, and the plica) still visible, so that indrawing of the plicae is not 
so essential to the formation of a pyosalpinx as it is to the formation of a 
hydrosalpinx. In fact, retention of pus may occur through the swelling 
of the mucosa alone. Of importance to operators is the fact that through 
an open abdominal ostium, a pus-tube may communicate with a collection 
of pus enclosed in a false membrane around the mouth of the tube {peritubal 
pyocele), just as in tubal pregnancy the lumen of the tube may communicate 
with a peritubal haematocele {see Fig. 122, p. 182). A peritubal pyocele is 
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far mure liable to rupture <luriug salpingectomy than is a true pyosalpinx, 
so that there is invariably an escape of pus during its removal, an accident 
which may be attended with serious consequences {see p. 233). 

The formation of a tubal pus-sac may be rapid or slow ; in the former 
case the walls will, as already stated, be relatively thin ; in the latter event , 
the muscularis at first shows signs of a work-hypertrophy, but evt'ii h('r(‘ 
the subsequent deposition of fibrous tissue cause's museiilar atrophy, and 
thus an old pus-sac may consist of a thick wall, t'omposed (‘iitirely of con- 
nective tissue without a trace of muscle. The' jx'ritoiK'um is generally 
overlain by fibrinous adhesions, granulations, and linally l)y thick con- 
nective-tissue laminae. Gc'nerally there is also extensive pelvic ])eritonitis, 
with adhesions to the ovary, to the back of the uterus, to tin' broad ligament, 


Pic. CiiKONlC Pyosalcinx (Pharinjjf Cross tlosfiital Musemn). '^the 

tube is ])(>nt at a ri^it an^kc tlu' outer j)arf alone dilated, d’lx' tube-wall 

is thickeiH'd t hroiieliout. From tbe same case as l^'iuure aot). 

and to the rectum. Tubal pus-sacs may communicate with each other or 
with an ovarian abscess [see Fig. 357), in fact the adiu'xal structures may Ik* 
so welded together by peritonitis as to naidm* it im])ossibk‘ to distinguish 
tubal from ovarian tissues. When the a])dom(ai is o|)(‘nc(l, in sneli a case, 
access to the pelvic organs may be entirely prevented hy a roof of denstdy 
adherent structures which has been formed by fusion of omerd inn, coils of 
small intestine and loops of pelvic colon over the inflamed organs./ These 
adhesions are protective, and serve tlu? us<d'td jitirpose of limiting the in- 
fective process to the pelvis. On the other hand, there are exct'ittions, and 
a pyosalpinx may be freely mobile and hard, giving the clinical signs of a 
pedunculated fibroid. 

On section, the mucous membrane of a pyosalpinx is seen to be bright 
red, yellow, or grey. Microscopically, there is seen to be much desquama- 
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tion of the surface-epithelmm ; it may be shed entirely, but where epithe- 
lium persists, it becomes many-layered, and thickened ; the individual cells, 



instead of being cubical, become round or irregular and may even resemble 
the squamous or transitional type seen in the urinary tract. 

With acute suppuration the epithelium first disappears at the summits 
of the main plicae and’ of their branches. The raw extremities then adhere-^ 
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357. Tuber(J(ti.ous J^yosalimnx and Ovarian Arsdess. Nullipara. 
21. The dilated tube shews the (^liaractca’istie retort shaf)e. Both tube 
and ovary are studded with tubercles ; they arc almost entirely free from 

adhesions. 




Bvosalpinx. From the same case as Figure 357 
c,\ lindrieal or sausage-shaped and the tube wall h 
studded with tubercles. 


j'k;. I 

ddie dilatation is rouLdilv 



558 


GYNECOLOGY 




and organic union occurs producing pseudo-follicles (see PL XXIX, p. 553) 
whicli may persist and can be found in the thicker parts of the wall of i 
pyosalpinx. In large ])us-saes tbe entire mucous membrane may hav 
disappeared, leaving nothing but a lining of granulations ; but even her 


Fk;. IW.K Ciironk; PyoS/U.pin\. 'IMie tulx' in not much dilated, its {)ut- 
line is (a)nvolut('(l and its walls arc thickened. The ovary is enlarged, cystic, 
and lirndy adluTcnt to the tul)(\ 

traces of the mucosa, in the form of displaced follicles, may be fount 
in the fibrous tissue of which the sac-wall is composed (salpingitis folli 
cularis). 

Contents of a Pyosalpinx, The contents of a pyosalpinx are very variable 


Fkj, IkiO. CdiRONU' pYosAcriNX (diaring Cross Hospital Museum). The 
dilatation is fairly uniform, the t ubc -wall is thickened, and a septum is formed 
near the abdominal end. 


When of tuberculous origin the pus may be fluid or semi-solid, consistinj 
of caseous debris and devoid of odour unless secondarily infected with th^ 
colon bacillus or with saprophytic organisms. Sometimes the caseou 
material becomes inspissated, dry hard nodules being found, and no 
infrequently calcareous changes occur in the lining of a tuberculous pyo 
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salpinx. It is very rare to find the tubercle bacillus, but it has occasionally 
been discovc^red in the Sfic-wall. In pyosalpinx due to gonorrhwa or to 
puerperal sepsis, tlie piis may he thick or thin, yellow or bloodstained, 
uniiVuTnly cixaimy, or flocculent from flakes oi iiecroti(‘, lymph. In the 
al)S('nce of B. coli and of saprophyte's there will be no odour, but after the 
death of the exciting pathogenic bacteria, it is common to find a secondary 
invasion by putrefactive germs. The character of Ili(‘ contents is then 
totally chang(‘d and othvnsive ])us r(*sults. 

Bacteriological examination of tin' pus from forty tliiH'c cas(‘s of pyo- 
salpinx revealed the fact that in thirty-thit‘(‘ iustaiic(\s it was st(‘rile. /.c. th(‘ 
organisms had died ; in vseven the gonococcus was found (llowao 1 Ivi'lly). 


Fig. 3t31. Tubo-appendicular Fistula (Biand-Sutton). TIk* ;>))})oii(lix 
has become adherent by its tip to the abdominal ostium, and a fistulous (oni- 
munication has been formed in that position. Infolded relics (jf 1h(' tubal 

fimbriie are seen. 

In one case there was a mixed infection by staphylococci and streptococci. 
In two, the organisms were undiagnosed. In none was the B. coli dis- 
covered. Among the rarer organisms found are the hacilbrs aeror/cues 
capsvlatus, the micrococcus lancclolatus, and the prolevs hoeiHus. 

From the above we may conclude that there is a tendency for pus in 
pyosalpinx to become sterile and that mixed infections are rare, but it must 
also be remembered that infection by an organism of one type paves the 
way for a secondary invasion by bacteria of another form, and when offensive 
pus is discovered, in most cases, this is what has happened. It is important 
to bear in mind that while the contents of a chronic pyosalpinx are sterile in 
threeTourths of the cases, the contents of an acute pyosalpinx are highly 
infective ; the same may be said of the peritonitic abscesses which often 
occur in the neighbourhood of the affected tube. 

Rupture of a Sactosalpinx. Rupture occurs not infrequently with a 
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haematosalpinx resulting from tubal pregnancy. It is probable that a 
hydrosalpinx may rupture spontaneously, without giving rise to any clinical 
phenomena whatever, and there is accordingly no means of estimating its 
frequency. Spontaneous rupture of a pyosalpinx into the peritoneal cavity 
is very rare, owing to the fact that, as a rule, the tube-wall is too much 
thickened and too densely adherent to surrounding structures to permit of 
this accident. Nevertheless forty-eight cases have been collated by Bonney 
(1909), and the grave nature of the occurrence is made clear by the fact that 
48 per cent, of these cases terminated fatally. 


Fia. .362. Transverse Section of Tube through an Area of salpingitis 
isthmica nodosn. Note that the mucosal epithelium has penetrated the 
muscular strata, and appears as branc'.hing adenomatous follicles (salpingitis 

foUindaris). 

Tubal Fistulae. In chronic cases of pyosalpinx fistulous communica- 
tions may be formed between the tube and its fellow or with one of the 
hollow viscera, by gradual destruction, through ulceration, of the septum 
formed by the adherent walls. Most commonly the communication is 
formed with the intestine — the upper part of the rectum, the pelvic colon, 
or a coil of ileum being the parts usually implicated. In rare cases a fistu- 
lous communication may be formed between the vermiform appendix and 
the tube (see Fig. 361 ). Next in frequency to the intestine comes the vaginal 
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vault ; a pyosalpinx commonly occupies the pouch of Douglas and is 
therefore adjacent to the vagina, but the intervening tissues are thicker 
and denser than in the case of the intestine. Lastly, and least frequently, 
the pyosalpinx may discharge into the bladder ; the infrequency with which 
a dilated tube is found in the utero-vesical pouch explains the rarity of this 
form of tubal fistula. 

The formation of a tubal fistula is a curative process and may be followed, 
in some cases, by obliteration of the canal of the tube, and permanent cure. 
More frequently drainage is inadequate, reaccumulation occurs, and the 
hstiila simply persists. Cystitis does not necessarily follow the formation 
of a tubo-vesical fistula, for the pus may be destitute of living organisms. 



3()I1 Portion of Fiuchk 302 under a High Power. Note the dis- 
ffTi:l(‘tl folli(‘l(‘s aud numerous giant cells lying in the miiscularis. The 
lumen of the tube is not seen. 

Tubo-ovarian fistulye will l)e inderred to under Tubo-ovarian Cyst and 
Abscess (see p. 5G3). 

Interstiti^ Salpingitis. This is the result of repeated attacks of sub-acute 
inflammation. There is pus-formation in these cases, but not to the same 
extent as is seen in tubal pus-sacs. The ostium of the tube is sealed and is 
generally found fused with the ovary, the only notable exception being in 
tuberculous cases, where extensive interstitial salpingitis may exist with an 
open abdominal end, tin* swollen fimbriae remaining non-adherent and free 
(see Fig. 159, ]n 277). 

Although in some cases tubes are found which show interstitial sal- 
pingitic changes throughout their whole length, it is more common to find 
considerable collections of pus in the ampullary segment. In such cases 
the isthmic portion may be thickened by hypertrophy of muscle, and by 

30 
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young fibrous tissue, so that the transverse diameter of the tube in(‘asures 
2 cm. or more. Figure 355 illustrates the effect of interstitial salpingitis at 
the uterine end of the tube produced by chronic inflammation which has 
allowed sufficient time for the tube-wall t/O become thickened. Figure 360 
shows that with chronic interstitial salpingitis the entire lumen may be 
distended with pus ; the wall is everywhere thickened except the part formed 
of false membrane at the abdominal ostium. This is a rarer type than that 
seen in Figure 355. 

The thickening of the tube-wall in interstitial salpingitis may be uni- 



Ficj. 364. Salpingitis Isthmica Nodosa. Hhowiiig extension into the 
broad ligament (von Franqne). a — a' peritoneal coat of tube. 


form (see Fig. 355), but often it is irregular and definite nodes are produced ; 
this nodular condition is most marked at the isthmic or uterine end, where 
the tube joins the cornu uteri (salfingitis isthmica nodosa). This localized 
enlargement is generally found in cases of tuberculous salpingitis (se£ Fig. 159, 
p. 277), but it is also produced to a less marked degree in gonorrhoeal and 
septic cases. The characteristic behaviour of the mucosa in chronic inter- 
stitial salpingitis is best illustrated by the study of these nodes. 

The striking feature of salpingitis nodosa is the presence in the thickened 
fibroniuscular wall of displaced or ectopic epithelium, which is derived from 
the mucous membrane of the tube. When, by progress of the infection. 
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the muscularis becomes infiltrated by round cells and softened by oedema, 
the epithelial cells of the mucosa, or perhaps portions of the entire mucosa, 
become squeezed (by intratubal pressure) into the substance of the muscular 
wall, producing true follicles, t.e. gland-spaces lined by cubical epithelium. 
Owing to the presence of these follicles this variety is called by some patho- 
logists salpingitis follicularis (see Figs. 362, 363, 364). The displaced 
epithelium actively proliferates in its new situation, and produces an intra- 
mural, complex, pseudo-glandular structure. Simultaneously, the fibrous and 
muscular elements undergo active hyperplasia in response to the irritation 
produced by the growing glandular tissue, and the result is a well-defined 
nodule. This process may spread into the interstitial part of the tube, 
and may expand the tubal isthmus, so that at the cornu, the mesosalpinx 
becomes opened up by a solid tubal mass the size of a walnut or larger 
(see Fig. 364). The connection between the gland-follicles and the lumen 
may ultimately be cut off, but often pervious crypts or culs-de-sac persist 
so that the follicles lying in the muscle- wall may be injected from the lumen 
of the tube. The epithelial lining of the displaced follicles may be composed 
of columnar, cubical, or flattened cells and their lumina may be filled with 
secretion, or old blood, or pigment-laden cells. The clinical significance of 
the mucosal diverticula above referred to is, that they may perhaps become 
the seat of tubal pregnancy. 

The changes described as nodular salpingitis are best seen in tuber- 
culous tubes, but may be found in lesser degree in all cases of chronic sal- 
pingitis independent of their etiology. 

Chronic Salpingo-oophoritis 

Many cases of chronic salpingitis are non-suppurative and not accom- 
panied by dilatation of the tube. There is marked perisalpingitis accom- 
panied by peri-oophoritis, and a moderate degree of thickening of all the 
layers of the wall of the tube (see Fig. 366).\ From the fact that almost 
without exception the ovary shares in the inflammatory process, the term 
chronic salpingo-oophoritis is correctly applied to this condition. The 
abdominal ostium remains patent for much longer than in the other varieties 
of salpingitis, but ultimately it becomes sealed. An extensive pelvic 
peritonitis may also be present. 

It must be assumed that in this condition repeated catarrhal attacks 
have led to a certain degree of thickening of the middle coat of the tube. 
There being no suppuration, the epithelium on the plicae remains intact 
and varies exceedingly in character. Marked proliferation and also meta- 
plasia of cells are seen. Papillary and tufted masses of epithelial elements 
may abound to such a degree as to give the appearance of papilloma and 
carcinoma. These mucosal changes have in fact given rise to the view that 
cancer of the Fallopian tube is the outcome of chronic salpingitis. 

Tubo-uvarian abscess : Tubo-ovarian cyst. The fusion between tube and 
ovary produced by inflammation may lead to a communication between a 
pyo- or hydrosalpinx on the one hand, and an ovarian abscess or cyst on 
the other. This results in the formation of a cyst the wall of which belongs 
in part to the tube, and in part to the ovary. The point of communica- 
tion is usually a small aperture, but this may be of considerable size. 
Around this aperture, the spread-out fimbrise of the tube can be seen, 

36—2 
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Fig. 365. Chiionic SALriNGO-ooPHORiTis. Multipara, aged 43. The ovary 
is enlarged by cystic formation ; the tube is not dilated, but closely adherent to 
the upper part of the ovary, the mesosalpinx being concealed by the adhesions. 


radiating over the adjacent surface of the ovarian portion of the wall of 
the cavity. This shows that tlie aperture is a patent tubal ostium. 



Fig. 366. Bilateral Chronic Salpingo-oophoritis. Showing extensive 
peritonitic adhesions. 
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Clinical Features o! Inflammation of the Tubes and Ovaries 

The symptoms of inflammation of the tubes and ovaries resemble those 
of pelvic peritonitis already d(‘seribeil (p. Kx:act diagnosis is much 

more difficult in acute than in chronic cases, for lapse of time, and the 
progress of the physical signs of the disease, are often of great service in 
determining the position and nature of the princi])al lesions in a ^iven case. 

General Symptoms in Acute Cases. In acute cas(‘s wliiclj (bA'clop ra})idly 
grave symptoms indistinguishable from those of other forms of I ' acute 
abdomen’ may develop without any localizing signs being dist*overed in 
the pelvis. More frequently the onset is less severe and two main symp- 
toms then manifest themselves, viz. fever and pain ; vomiting, (‘xcept 



Fig. 367. Tcbo-ovarlan Cyst. Showing a bristle* passed ttiroiigb tin* length 
of the tube and projecting into tin* (*a\ ity of the ovarifin ev st. 

during the first few hours, is rare. The fever is usually tevere, running 
up to 103° or 104° F., and may be associated at its onset with n. definite 
rigor, or with attacks of chilliness. Thereafter the temperature runs an 
irregularly intermittent course, similar to that of septicaemia. The fever 
in some cases subsides rapidly, and in a few days the temperature becomes 
normal ; this indicates that the inflammatory focus has becai isolated by 
adhesions. In other cases recurrences of high fever occur with intervals 
of abatement ; this is seen when a salpingitic inflammation succeeds in 
passing the barrier and invading fresh regions of the peritoneum, or when 
suppuration occurs. 

In a case of ascending infection recently seen by one of us (T. W. E.) 
the right tube was first attacked, giving rise to acute abdominal symptoms, 
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« but distinguished from appendicitis by the presence of a purulent vaginal 
discharge of recent origin. The symptoms gradually abated, and after an 
interval of three weeks a second acute attack occurred exactly similar to 
the first except that the symptoms were referred to the left side. Apparently 
the left tube was not involved so early as the right, and leakage did not 
occm from it until nearly three weeks after the original onset. The second 
attack gradually abated and the patient completely recovered her health. 

The pulse-rate is quickened, as a rule, proportionately to the tem- 
perature. When the pulse-rate is disproportionately rapid, generalized 
infection is probably occurring. 

Abdominal pain and distension, both at first limited to the hypogastric 
zone, and sometimes to one or other side, are commonly met with ; they are 
in a special sense indications of localized peritonitis. Great tenderness on 
abdominal pressure is also present, and defsecation and micturition may 
become painful. The general condition of the patient, as indicated by the 
tongue, and the ability to take nourishment, is fairly good. 

The symptoms indicative of pus-formation are not in all cases clear. 
Rigors may be absent, and the fever is not invariably exacerbated. After 
a time the general condition of the patient deteriorates, the pulse quickens, 
and sweating occurs ; rapid emaciation, and the appearance of a peculiar 
earthy tint of the skin, may be seen in prolonged cases. Abscess-formation 
may occur in a few days in cases of acute infection ; in chronic infections 
its occurrence may be much delayed. 

Assistance in the diagnosis of pus-formation may be sometimes obtained 
by making a differential blood-count, and repeating it on one or more 
occasions, a single estimation being unreliable. (1) A total of 20,000 to 
26,000 leucocytes per cubic millimetre, with from 80 j>er cent, to 85 jper cent, 
of pol)miorphonuclear cells, indicates the presence of pus or other infective 
fluid, which is imperfectly isolated and from which absorption of toxins 
is occurring rapidly, (2) A total count of from 10,000 to 15,000 leucocytes 
indicates either the absence of pus, or if pus be present, the loss of its infec- 
tivity. A high and increasing leucocyte-count, obtained on several occasions, 
is the clearest indication of active suppuration (Topley). 

More recently the sedimentation test has been applied in cases of pelvic 
infection, and according to Baer ^ and others it is very helpful when used 
in association with the leucocyte-count. By “sedimentation’’ is meant 
the settling oi the red cells in a graduated column of citrated blood-plasma. 
The “ sedimentation time ” in health is about two hours, in acute infection 
it may be reduced to 30 minutes. |When it falls below 46 minutes there is 
active infection, and the level to which it falls below this point is taken as 
a rough index of the virulence of the infection. It is recommended that cases 
of pelvic infection should not be submitted to operation until the sedimenta- 
tion time has risen above 60 minutes. 

Reduction of the “ sedimentation time ” is not confined to infective 
processes ; it may also occur in carcinoma in any part of the body. 

Oener^ Symptoms in Chronic Cases. In the great majority of cases of 
chronic tubo-ovarian inflammation there is a prolonged history of pain 
and general ill-health, which can be traced to a confinement or an abortion, 
or to an attack of gonorrhoeal infection. In puerperal cases there may be 
no definite history of septic infection, but merely a retarded convalescence ; 

^ Afmr. JL Ob«t. and Oyn,t 1926, p. 397. 
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or the onset of symptoms may be delayed for a period of several weeks or 
months after the occurrence of the confinement or abortion. In gonor- 
rhoeal cases an interval even more prolonged may elapse between the original 
infection and the appearance of symptoms of pelvic inflammation. It 
will be found on inquiry that during this interval the general health has been 
unsatisfactory, and that the symptoms of gonorrhoea have not been entirely 
relieved. Sterility also almost always characterizes this interval. In some 
instances, however, the tubes may be attacked within a few days of the 
appearance of the gonorrhoeal discharge. 

In women who are virgins bowel-infection and tubercle are the commonest 
antecedents, while in parous women any of the possible causes, or a com- 
bination of them, may be met with. 

An important feature of cases of chronic tubo-ovarian inflammation, 
and one which is frequently present, is the occurrence of intercurrent acute 
attacks, or exacerbations, at irregular intervals. These intercurrent attacks 
reproduce the general features of acute pelvic inflammation, and are usually 
attended by abdominal pain and fever, slight or moderate in degree. Often 
they are sufficiently severe to necessitate confinement to bed for several 
days, but the attacks are not necessarily so severe as this. Their onset is 
frequently synchronous with a menstrual period. They do not, of necessity, 
indicate the presence of suppm'ation, but they do imply that the infective 
agent is still active in the inflammatory focus. In time these relapses cease, 
as the virulence of the infecting agent becomes exhausted. 

In the quiet phases chronic inflammatory lesions give rise to few symp- 
toms, the most troublesome being pain, which is felt chiefly in the lumbar 
and iliac regions, and is aggravated to so marked an extent by exertion 
that the patient becomes disinclined to efiort of any .description and falls 
into a state of chronic invalidism. Dysmenorrhcea of the secondary extrinsic 
type, menorrhagia, and leucorrhoea are nearly always present, and probably 
arise in part from associated chronic infection of the endometrium or the 
vagina. Dyspareunia and sterility are common, and, sooner or later, a 
train of hysterical symptoms often becomes superimposed, which may 
distract attention from the true cause of the illness. Occasionally gross 
pelvic lesions, such as pyosalpinx, come in time to be tolerated extraordinarily 
well and give rise to little or no trouble, the probable explanation being 
that the infective agent has entirely lost its virulence. Thus a tubal abscess 
of considerable size may be discovered in cases where no indication of its 
presence was afforded by the temperature or the general condition of the 
patient ; in such cases the organisms have probably all perished and the pus 
will be found sterile {see p. 559). 

by inflamed adnexa almost invariably lies in the posterior compartment of 
the pelvic cavity {see Figs. 368 and 369), although occasional exceptions 
have been recognized. As a rule the swelling is not mesial but postero- 
lateral in position, and in something like 75 per cent, of cases both sides can 
be felt to be involved, either in the form of a single mass of large size, or of 
two distinct swellings, that on one side being often appreciably larger than 
that on the other. In other cases, while a definite sweUing is formed upon 
one side, only an ill-defined thickening of the tube and ovary is to be felt 
upon the other. The actual characters of the swelling itself are varied. 
The outline of the affected tube and ovary is often obscured by the presence 
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of surrounding exudative or plastic peritonitis ; the result is the formation 
of a firm, fixed, tender mass in the position indicated, the nature of which 
can only be inferred^ In other cases more detail can be recognized ; thus a 
pedi ciliated attachment of the swelling to the uterine cornu of the same side 
may be felt {see Fig. 368), or the outline of a curved structure like the crooked 
finger may be made out representing the tube, and a globular or oval portion 
representing the ovary. When suppuration has occurred, details of this 
kind can rarely be recognized owing to the amount of surrounding peritonitic 
thickening which is present. The rectal-bimanual examination should 
always be practised in these cases, for it will show the close relation of the 
swelling, when large, to the anterior rectal wall ; the finger in the rectum 
is able to reach the lower and posterior surfaces of -a swelling in pouch of 
Douglas, while from the vagina, only the anterior surfaci' can be felt. Rectal 



Fig. 368, Tubo-ovakian Inflammatory Swellings (Martin). 
ing diagrammatically the position and character of the swellings. The right 
tube is sealed and dilated, and adhesions have been formed with the ovary and 
the peritoneum of Douglas’s pouch. The left tube is thickened but not scaled . 

examination is therefore of great value in the diagnosis of cases of inflamed 
adnexa. 

Occasionally, swellings of this nature are large enough to extend above 
the pelvic brim and to be felt on abdominal palpation ; more rarely still 
cases occur in which a pyosalpinx or hydrosalpinx has been found drawn up 
into the abdominal cavity proper, so as to lie entirely above the pelvic brim. 
When a large amount of surrounding thickening and fixation is present, 
suppuration has probably occurred ; when there is little thickening, and the 
affected tube and ovary are comparatively soft and not entirely fixed, the 
presence of pus is improbable. Even when the appendages of one side appear 
on examination to be but slightly, if at all, affected, operation may reveal 
extensive changes in them ; prognosis in this respect must therefore be 
cautious. A general anaesthetic is of course a great aid to accurate diagnosis 
in all cases, and is indispensable when the conditions are very unfavourable 
to a satisfactory bimanual examination. 
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The definite recognition of suppuration in these cases is often a matter 
of great difficulty. Pointing can rarely be recogni/(Hl except when it 
involves the rectum ; there it may sometimes be detected by the finger high 
up in the anterior wall, by the formation of a soft, highly sensitive spot upon 
the swelling. As a rule, it is unsuspected until a discharge of pus reveals 
its occurrence. Densely hard, fixed swellings, with much surrounding 
induration, usually contain a focus of pus, albeit often a small one. 

In all chronic cases the condition of the uterus must not be overlooked ; 
frequently laceration and erosion of the lips of the cervix will be found, and 
frequently also* the body of the uterus is enlarged and tender. These condi- 
tions indicate the presence of a chronic endometritis, which was probably 
originally septic, and may still be a focus of infection from which the tubal 



Fig. 369. Tubo-ovaiuan Inflammatoky Swfi;lin(js (Martin). Ue))r< 
a more advanced stage than that sliown in Figure* 3()8. Flu* ciccuin and 
vermiform appendix are adhoront to the right tube. J»uth tubes are scaied 
and dilated ; there are adhesions of the other tube to the rectum and to the 

uterus. 

or ovarian inflammation may from time to time be reinforced. In such cases 
the uterus requires treatment, as well as the more deeply seated inflammation. 

Differential Diagnosis. In the aetde stages the differentiation of pelvic 
inflammatory swellings from one another is not a matter of great practical 
importance, for all are, as a rule, to be treated by palliative methods unless 
suppuration has occurred. In chronic cases a detailed diagnosis of the parts 
affected should, however, be attempted. 

^ Of all the varieties of pelvic inflammatory swelling the tubo-ovarian is by 
far the commonest. Chronic cellulitic deposits are very rare, as the experi- 
ence gained by the operative treatment of cases of pelvic inflammation has 
clearly shown. Chronic peritonitic effusions, small in extent and often 
multiple, are not uncommonly found in association with inflamed tubes and 
ovaries ; they hardly ever occur alone, and their importance is quite secon- 
dary to the changes in the adnexa. As has been already mentioned, the 
commonest result of pelvic peritonitis is the formation of adhesions, leading 
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subsequently to displacement and loss of mobility of the uterus and its 
^appendages. 

Tubo-ovarian swellings large enough to be felt above the pelvic brim 
are often found to include a small ovarian cyst, which has become infected 
from the Fallopian tube, and to which the bulk of the swelling is due. There 
are no physical signs by which a large pyosalpinx can be distinguished from 
an infected ovarian cystyJj^^Small tubo-ovarian swellings, on the other hand, 
are usually posterior or postero-lateral in position, of more elastic consistence, 
and are, as a rule, very sensitive when touched ; they also give rise to pain 
when the cervix is moved forward by the finger in the vagina. Often the 
characteristic outline of a convoluted and thickened tube can be made out 
in some part of the swelling. 

Difficulty often arises from the association of a fibroid tumour with a case 
of chronic tubo-ovarian inflammation. Usually it can be distinguished by 
the closeness of its relation to the uterus, but in chronic nodular salpingitis, 
which chiefly affects the isthmus, the swelling closely resembles a nodular 
fibroid both in its position and relations. Although a tubo-ovarian swelling 
is often closely adherent to the back of the uterus, a sulcus between them 
can usually be felt on vaginal or rectal palpation, which indicates the line of 
cleavage. In the case of the inflamed fibroid, the swelling appears to be 
completely incorporated with the uterus. In the case of an obese patient, 
a large inflammatory mass may often be diagnosed as a fibroid ; through the 
thick abdominal wall the mass appears to be solid, and inseparable from the 
uterus, while the associated menorrhagia lends support to this viw. 

Treatment of Tubo-Ovarian Inflammation 

Acute Cases. All acute cases, whether in the initial stage or during a 
recurrence, are to be treated in the first place by expectant or palliative 
measures. When, however, in such cases there is evidence of diffused 
peritonitis, or of the formation of pus, the treatment necessarily becomes 
surgical. 

During the stage of fever, severe pain, and tenderness, all local inter- 
ference should as far as possible be avoided, the patient being kept in bed, 
the diet limited to fluids, the bowels kept open, and simple measures for the 
relief of pain adopted, such as the application of hot fomentations to the 
abdomen. At this early stage the employment of what is called protein 
therapy may be useful. It is known that the number of leucocytes in the 
blood can be raised by intra-muscular injection of a non-specific protein, 
e,g, milk deprived of its fat (Graves and Polak) is used and 5 c.c. is injected 
into the muscles of the buttock just beneath the iliac crest. It is claimed 
that large tubo-ovarian masses, extensive pelvic exudates, and even collec- 
tions of pus clear up under this treatment.^ We have had no personal 
experience of it. In all prolonged cases, whether accompanied by much 
fever or not, a careful watch should be kept for local signs of suppuration, 
the importance of rectal examination for this purpose being borne in mind. 

Chronic Cases. In such cases it is often a matter of some difliculty to 
decide whether medical or surgical treatment will give the patient the better 
chance of recovery. Generally speaking it may be said that medical treat- 
ment may be preferred when there has been only a single acute attack, when 

* Geiihom, Schmitt, Graves, quoted by Polak in Gynascological Monographs, Appendix, 
1925, p. 3. 
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the tubo-ovarian enlargement is not great, or when there is no evidence of 
suppuration. As a general rule it may also be said that surgical treatment 
is indicated when there have been repeated acute attacks, when the tube is 
distinctly dilated, or when there is evidence of suppuration ; repeated acute 
recurrences generally signify the presence of an imperfectly isolated collec- 
tion of pus. 

Medical or palliative treatment. Sexual intercourse, and the use of alcohol, 
must be forbidden during the treatment. Attention should be paid to the 
condition of the alimentary canal ; anaemia, when present, should be ener- 
getically treated with suitable preparations of iron, or of haemoglobin and 
bone marrow. The local measures consist of vaginal douching, hot hip- 
baths, and medicated vaginal tampons and pessaries, the usual remedial 
agent being a 10 per cerd, solution of ichthyol in glycerine. Hot-air, or 
electric light baths, applied to the whole of the trunk and limbs also 
promote the absorption of inflammatory exudates. Drugs are of little use, 
but small doses of mercury and iodide of potassium sometimes appear to do 
good even in cases not obviously 'specific. Courses of treatment of ten to 
fourteen days’ duration may be repeated at intervals, as long as there is 
evidence of progressive improvement in the local and general conditions. 
The value of vaccine treatment in cases where the infecting organism can be 
isolated must not be forgotten. 

It is clear that palliative treatment, to be successful, must be prolonged, 
and the social conditions of the patient often form a factor of importance in 
deciding between palliative and surgical treatment. 

Surgical TreatmerU : (a) Suppurative Cases. Collections of pus, wherever 
they may be formed, must be evacuated as soon as they are recognized. 
Peritonitie abscesses are most conveniently reached, as a rule, through the 
posterior vaginal fornix, by the procedure known as posterior colpotomy (see 
p. 704). When the pus has been reached, the finger should be passed into 
the cavity for exploration, and any septa felt may then be broken down so 
that free drainage may be obtained, but the limiting wall of the abscess- 
cavity should not be disturbed. A large, flanged rubber drainage-tube is 
then introduced and the case treated on ordinary surgical lines. 

An acute pyosalpinx attended with fever and with abdominal pain and 
distension should also, if possible, be evacuated and drained by posterior 
colpotomy. In such cases the pus is certainly infective, and fouling of the 
general peritoneal cavity is difficult to avoid when the operation is performed 
by the abdominal route. The disadvantage of the vaginal operation is that 
secondary peritonitie or ovarian abscesses may remain undetected ; when 
therefore the operation fails to give complete relief, a fuller exploration from 
above must be undertaken. Dilated tubes, when drained vaginally, may 
entirely close without any further operation being required, but when other 
inflammatory foci, not necessarily suppurative, remain, a cure cannot be 
obtained. 

Chronic pyosalpinx, whether unilateral or bilateral, is best dealt with by 
extirpation of the afiected tubes by the abdominal route. The ovaries are 
often infected as well, and the uterus is probably in similar state. When the 
disease is bilateral, a radical operation, including complete removal of the tubes 
and ovaries, and of the uterus (see Fig. 342, p. 629), is therefore the best opera- 
tion to perform. The removal of the uterus does not appreciably increase the 
severity of the operation, and allows of more efficient drainage being obtained. 
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(6) Nonsuppurative Cases, When an operation is decided upon in these 
cases radical procedures should, if possible, be avoided. The ovary is not 
necessarily infected, and should bo carefully examined and inspected after 
the abdomen has been opened, to see if it cannot be wholly or partially 
conserved upon one side or the other. It may not be necessary to remove 
both tubes in these cases, and a sealed but only slightly thickened tube may 
be restored to functional competence by salpingostomy {see p. 696). Con 
servative procedures are clearly to be preferred in young women, whenever 
the local conditions warrant an attempt being made to save the damaged 
organs. 

Inasmuch as the clinical recognition of the extent of the disease is difficult, 
it is wise to secure the patient’s consent to whatever procedure the operator 
may subsequently find it desirable to adopt. 

NEW GROWTHS OP THE TUBES 

The majority of new growths of the tube — fibro-myoma, lymphangioma 
(7 cases), teratoma (7 cases), papilloma, sarcoma, and carcinoma — are very 
rare, and their nature will not be diagnosed before operation. About 140 
primary adeno-carcinomata and 18 cases of chorionic carcinoma have been 
recorded. Of these papilloma, carcinoma, and chorionic carcinoma are 
most important clinically. 

Primary Tubal Papilloma. The term papilloma was first applied by 
Doran in 1879 to an exuberant morbid growth arising from the mucosa of the 
Fallopian tube. Sixteen cases of benign papilloma have been recorded. It 
arises in the form of numerous villous processes or papillse (see Fig. 370). 
These papilte possess a central core of connective tissue, from which proceed 
multiple branches, which in their turn may again divide so that a racemose 
villous growth (see Fig. 371) is produced which eventually fills and distends 
the tube without invading its walls. As a result of distension by the growth 
the tube-walls are ultimately thinned (see Fig. 370). .r The tube may attain 
a large size without closure of the abdominal ostium taking place. The 
branching processes are invested by cohmmar ciliated epithelium and by 
columnar cells devoid of cilia ; the latter secrete a thin watery mucoid fluid. 
In the case shown in Figure 370 the fluid escaped from the patent abdominal 
ostium and gake rise to ascitic effusion, but the innocence of the case was 
proved by the absence of secondary deposits, and by the fact that the patient 
was known to remain well for twenty-three years after the removal of the 
growth. On the other hand cases are recorded in which the abdominal 
ostium was sdaled by inflammation whilst the uterine end remained patent, 
allowing of the escape of great quantities of sero- sanguineous fluid per 
vaginam. 

Etiology, In many cases the history of previous inflammation is quite 
clear ; on the other hand it is not always evident that a pre-existing salpin- 
gitis was present. 

Signs and Symptoms, Papilloma of the tube gives rise to a tumour 
which can be felt on bimanual examination upon one or other side of the 
uterus. From the presence of fluid in the tube the swelling may have the 
consistence of a tense cyst. It may be accompanied by free fluid in the 
peritoneal cavity even in the absence of malignancy. There may be a 
history of sudden escape of pink watery discharge which comes away in 
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gushes drenching the patient’s clothes (hydrops tubae profluens). Such an 
event may be preceded by pain of a crampy character, caused by tubal 
contractions. 

Diagnosis, Recognition of the condition will (h'jxnid upon tlit‘ detection 
of a swelling clinically recognizable as an enlarg(‘d tube. The diagnosis of 
simple from malignant ]>a|)illoma and from adeno-carcinoma (rw/c d(/Va), 
cannot be made by clinicjd mi'ans in the absence of evidence of metastases. 


Prognosis. Simple papilloma may beconK* nudignant (sv'c Fig. :)72), and 
in this respect it shows a close analogy to tin* ciliat(‘d })a]>illif(‘rous cyst 
of the ovary (p. ()()4). The evidence of nndignaney r(‘st,s nj)on finding 
deposits of the growth in the musciilaris of tin* tube ]>y niha‘osco])i(‘al (‘Xiimina- 
tion and also, to a certain degree, upon the forinalion of mass(‘s of opithelial 
cells produced by proliferation and metaplasia of the e])ithe]iiim inva sl ing t he 
papillae (see Fig. 372). 


Fig 370. A FALLorrAN Fein: ENeAinJcn and dilated in masses oe i\AeiEi; 0 - 
MATOiTS CiaowTHS, w nK’H SPRING FROM TUI': MiGoes Memp,ran e (lllllicrt 
Roberts). 'I'liev lia\ (* n(g ri'iidered tlie f ub(‘ iinpervioiis, <Mfid a f)ri.sllc is f)asse(l 
comp1et(vly through it froru tlie iib'rine end to the finibriat(Hl (\\tr('ndtv. No 
.soeoudarv dep(jsits were found, and (Ih‘ pat iiad A\'as known to tt(‘ ali\'(‘ tweiity- 
thr(*e \(‘ars after the ojieration. (I) Fteriru' (aid of tufie. A tiristle is passed 
through this to the tindiriated extremity. (2) Ib ist le issuiiiLi from limliriated 
oxtrernitv of tntie. (3) Ovary, which is lieallhy. .\ small jx' itinculatiHj cyst 
is seen b;'low ttie tul>e leair tlie ovary. (4) Wad of lidie, turned down to sliow 
growdh occupying the lumen, (b, b) Masses of paj'i!lomatous grov\ th lilling 

the t ube. 
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The treatment is complete removal of the affected tube, and if the opposite 
tube shows evidence of disease it should be resected also. 

Secondary Papilloma occurs as a surface-growth, i.e. on the peritoneal 
aspect of the tube. It is met with as an extension from papillomatous 
growths of the ovary ; the symptoms will therefore be referable to the 
primary growth {see p. 608). 

Adeno-carcinoma. As with papilloma, cancer of the Fallopian tube may 
be primary or secondary. In its secondary form the disease may be due to 
direct extension by continuity of tissues from cancer of the ovary, or more 
rarely of the body of the uterus. In ovarian cancer microscopic deposits 
have been observed by one of us in the perivascular lymphatics of the tubes 



Fig. 371. Primary Papilloma of Fallopian Tube. Inset, natural size. 

This part of the tube shows no invasion of its walls by the new growths, but 
further sections proved that this had occurred (see Fig, 372). 

even when the latte showed no naked-eye changes. Cancer-cells may also 
make their way into the lumen of the tube through a patent abdominal 
ostium. Secondary cancer in the tube may occur with a primary growth 
situated in the alimentary tract ; it is probable therefore that many of the 
cases presumed to be primarily tubal are in reality secondary to an undis- 
covered cancer in some other organ. 

Primary Cancer of the tube is a rare disease, but not so rare as is simple 
papillopia, of which, according to Doran, only sixteen cases are recorded. 
Orthmann reported the first authentic case of cancer of the tube in 1888, and 
in 1910 Doran brought the number of his collat^ed cases to 100, since when 
about forty more cases have been recorded. 

Clinical Features, Adeno-carcinoma is more frequently bilateral than is 
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simple papilloma. It especially affects women at or about the time of the 
climacteric. The age of the patient from whom the specimen shown in 
Figure 373 was removed was 58 years. Doran states that parous women arc 
the most subject to this disease. 

Pain is very common but is not an invariable symptom. It appears to be 
due to increased tension produced by retained secretion and is worse in cases 



Fio. 372. FourioN ok Ficciie 371 X -tf). showini^ that IMmarv Tubal Papil- 
loma may become malignant {see p. 573). 

where there is no discharge. The presence of a swelling is noticeable in most 
cases ; in size this may vary from a small mass in the lateral fornix to an 
abdominal tumour of considerable dimensions. In some cases a uteriiK* or 
ovarian tumour may be present as well. 

Discharge is th(* most important of all the symptoms, Ixung presimt 
in more than 27 per cefU, of cases ; it is usually thin, watery, and sanious, 
as in papilloma. 
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Ascites may be present and is an indication of metastatic implantation, 
and not of patency of the abdominal ostium as in the case of simple papilloma. 
There is a distinct history of pelvic inflammation, either gonorrhoeal or 
puerperal, in a large number of cases, and in several the tubes have pre- 
viously undergone gross inflammatory changes, such as hydrosalpinx, pyo- 
salpinx, and tubo-ovarian cystic disease. 

Pathology. In 36 per cent, of cases the disease is bilateral. The tumours 
which have been examined after removal have varied in dimensions from the 
size of a pigeon’s egg to that of a mass, examined by one of us, which 
measured 10 inches in its greatest, by 8 inches in its least circumference. 
The shape of the tube is maintained until the walls are ruptured by the intra- 
tubal masses {see Fig. 373). On section, the lumen is seen to be occupied 
l)y a yellowish-white growth of either soft or firm consistence, which resembles 



373. Prim AH Y Adkno-carcinoma of the Fali.opjan Tube, patient aged 
r>8 ( Herbert SpcFieer). The growth has considerably distended the outer part 
of th(‘ t iib(‘, t ii(' wall of \vlii< h is intact except at the abdominal ostium. (From 
{[h' J oiirmd ofOhstetn'r.s and (hfvaecohujy of Ihe British Empire^ voi. xvii., p. 33.) 

the cut surface of a sarcoma in its central and more compressed parts, whilst 
externally are seen the coarse papillary masses characteristic of a carcinoma. 
The thin tube-wall forms a sac for the growth, between which and the latter 
may be found haemorrhagic or mucoid fluid pent up in cyst-like spaces. The 
abdominal ostium is generally closed by pre-existing inflammation, and the 
outer surface of the delicate sac is often densely adherent to adjacent 
structures. 

Histologically, cancer of the tube varies within wide limits, from adeno- 
carcinoma of tubular type, such as that seen in Figures 374 and ‘175, to a diffuse 
spheroid al~celled growth with cells densely packed within large alveolar 
spaces (almohr cmrinoma). It may here be mentioned that the malignant 
papilloma already referred to is often included in the records of cancer of the 
tube ; this is quite admissible so long as it is remembered that the growth 
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started as a benign tumour and not as a cancer. The histological features 
assumed by a papilloma after it has undergone malignant epithelial meta- 
plasia have already been described {see Fig. 372). 



Fig. 376. Adbno-cabcinoma of the Fallopian Tube. 


Portion of Figure 374. X 05. 
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Diagnosis. The disease is seldom detected at an early date. “ A watery 
sanious discharge in a woman between 45 and 55, associated with a distinct 
and usually tender swelling in one lateral fornix, without clear evidence of 
uterine cancer or of a movable ovarian tumour, are indications of the 
existence of primary cancer of the Fallopian tube ’’ (Doran). 

Prognosis. Carcinoma of the tube is extremely malignant. The tube- 
wall offers but a slight resistance, and there is only the thinnest possible 
layer left, which easily ruptures. The proximity to large lymphatics, and 
the possible patency of the abdomii\al ostium, are among the factors which 
make dissemination easy. Again, rupture during operation may lead to 
implantation, or particles may escape through the ostium during operative 
manipulations. The operation for removal may entail many difficulties, so 
that there is an operation-mortality of 7 per cent. More than 25 per cent, of 
patients die of recurrence between six months and one year after removal of 
the affected parts (Doran). 

Treatment. This consists in the free removal of the tube or tubes, and 
owing to the extreme malignancy of the disease it is better to perform 
hysterectomy at the same time, so that the tubes, ovaries, and uterus may 
be extirpated en masse. 

Primary Chorionic Carcinoma. This disease of the tube has been recorded 
eighteen times, and, as when found in other situations, the growth may be 
extremely malignant {see p. 499). 
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MORBID CONDITIONS OF THE OVARIES 


(1) CHRONIC OVARIAN PAIN 

(2) DISPLACEMENTS 

(3) INFLAMMATION 

(4) NEW GROWTHS 

CHRONIC OVARIAN PAIN 

Women not infrequently complain of chronic pain referred to the iliac 
region on one side or the other, or sometimes on both sides ; this area is often 
loosely styled the ‘ ovarian region.’ The left side is much more frequently 
affected than the right, and in the majority of cases the subjects of this pain 
are women of more or less pronounced nervous temperament. The ovary 
may be found somewhat enlarged and more sensitive than usual to pressure 
in the bimanual examination, but without restriction of its mobility. Such 
ovaries are often said to be ‘ congested.’ In other cases the ovary may be 
felt to be of abnormally small size. If signs of inflammation, affecting the 
Fallopian tube and ovary on the same side as the pain, are found, the pain is 
to be attributed to the inflammatory process. 

An enlarged painful ovary, when examined after opening the peritoneal 
cavity, is often found to contain a number of small follicular cysts {see p. 585), 
and, as will be explained later on, this condition is of inflammatory origin. 
The small painful ovary is usually found to be of abnormally dense con- 
sistence, with numerous deep puckerings such as are commonly found in the 
ovaries of women who are approaching the close of the fertile period of life. 
These ovaries have been called ‘ cirrhotic,’ since they contain relatively 
few Graafian follicles and a large proportion of well-formed fibrous tissue ; 
the pain is attributed in some way to the pressure-effects on nerves of this 
excess of fibrous tissue. But it must be recollected that analogous changes 
occur in the ovary under normal conditions in connection with the meno- 
pause, and at such times ovarian pain is not a marked or constant symptom. 

! But while it is doubtful whether premature fibrotic changes in the ovary 
are a source of pain, there is no doubt that the association of slight inflam- 
matory changes in the ovarian cortex with the formation of small retention 
cysts is a frequent source of pain. Such ovaries are not only enlarged and 
tender when examined clinically, but are also, almost always, of abnormally 
large size. 

In many cases, however, no definite abnormality can be detected, and 
such are regarded as instances of ovarian ‘ neuralgia.’ It is therefore neces- 
sary to distinguish four groups of cases of chronic ovarian pain : (a) those 
in which the ovary is enlarged, tender, and limited in mobility ; these are 
injlammatory, and often there is also evidence of thickening of the Fallopian 
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tube ; not infrequently the changes are bilateral ; (6) those in which the 
ovary is enlarged, and tender but freely movable ; these are examples of 
what will be described later as small-cystic degeneration ; (c) those in which 
the ovary is abnormally small ; (d) those in which no abnormality can be 
detected. The last named is probably a neurosis ; the others are associated 
with recognizable changes in the affected organ. Care must be exercised in 
diagnosis, and examination made under anaesthesia, in order to determine the 
local conditions, with as much precision as possible. 

Treatment, The fact that an ovary is the seat of pain is not a sufficient 
reason for removing it. An organ of such physiological importance is not to 
be lightly sacrificed during the years of its functional activity. Ovarian 
pain without definite organic changes is to be regarded and treated as a 
neurosis, and all local treatment is to be avoided ; removal is never justified, 
for it is useless, inasmuch as'it does not relieve the pain ; in some cases it is 
positively harmful. The removal of both ovaries for such a condition is a 
surgical blunder of the greatest gravity. 

When local changes have occurred, the treatment depends upon their 
nature and extent. When definitely inflammatory, the palliative treatment 
indicated on page 571 may be applied with benefit, and often, if persevered in, 
with complete success. Cystic changes are, however, uninfluenced, so far 
as we know, by all therapeutic measures. Partial resection, with conserva- 
tion of as much healthy tissue as possible, is the operation of choice. The 
limitations of usefulness of ovarian transplantation have been already 
discussed (p. 46). 


DISPLACEMENTS OF THE OVARY 

Congenital non-descent of the ovary is a very rare anomaly, but a few 
cases have been recorded in which the ovary has been detained above the 
pelvic brim in the neighbourhood of the ureter (Bland-Sutton). 

As a result of pelvic peritonitis, ovaries may be found displaced and 
adherent to the fimdus or back of the uterus, to the ovary or Fallopian tube 
of the opposite side, to the abdominal wall, the omentum, or in rare cases 
even to the floor of the utero- vesical pouch. 

Prolapse of the Ovary. In this condition one or both of the ovaries lie 
in the para-rectal pouch or in the pouch of Douglas. It is a common result 
of backward displacement of the uterus {see p. 514), but also often occurs 
as an independent condition. In the latter case there are two determining 
causes, viz. relaxation of the ovarian supports (usually the result of preg- 
nancy), and enlargement with increase in weight of the ovary. These con- 
ditions lead the ovary first to sink into the para-rectal pouch, and later, slip- 
ping over the edge of the utero-sacral fold, to fall into the pouch of Douglas. 
At first the ovary, though usually enlarged, is not otherwise abnormal ; after 
a time it may become adherent in its faulty position. Except in cases of 
backward displacement the condition is usually unilateral, or if bilateral 
one ovary is affected to a much greater extent than the other. 

The main symptom of a prolapsed ovary is a dull aching pain felt in the 
back or in the hypogastric zone of the abdomen, and when the condition is 
associated with backward displacement of the uterus, other sjrmptoms may 
be present (see p. 518). 

In its abnormal position in the pouch of Douglas the ovary is subject to 
disturbance from the filling and emptying of the rectum, from straining 
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during defsDcation, or from coitus. In its normal position it is free 
almost entirely from disturbances of this kind. These considerations 
probably account for the fact that the majority of prolapsed ovaries are very 
sensitive to touch per vaginam or per rectum, and to this abnormal sensitive- 
.ness the pain so often experienced is due. The pain is increased during 
menstruation, but beyond being unusually painful this function is not other- 
wise disturbed. Married women sometimes complain of dyspareunia, the 
pain in some cases being described as severe and sickening in character. Yet 
cases are not very infrequent in which prolapsed ovaries are not unduly 
sensitive, and do not give rise to pain, but are discovered, as it were, by acci- 
dent during clinical examination. 

As is the case with many other g 3 m 8 ecological ailments, neurasthenia and 
hysteria are frequently foimd in association with prolapsed ovaries. Care 
must be exercised in avoiding the error of attributing all the patient’s alleged 
sufferings to the displaced ovary. 

The treatment of a prolapsed ovary is a subject which calls for the exercise 
of discretion, especially if complicated by obvious neurosis. Rdief of pain 
can sometimes be secured by a course of local treatment, such as rest, 
vaginal douching and vaginal tamponade ; rest in such cases should be 
enforced in the prone position. These measures may temporarily relieve the 
embarrassed circulation through the ovary. A ring pessary will limit the 
descent of the ovary, although it is powerless to restore it to its normal 
position. Only a certain amount of relief can be anticipated from the use of 
this instrument. Cure can be obtained by stitching up the ovary in its 
proper position by shortening the ovarian ligament {ligamentum ovarii 
proprium). 

In cases dependent upon backward displacement of the uterus, the 
treatment is that suited to the displacement. 

Hernia of the Ovary. This condition may be congenital when the ovary 
occupies the canal of Nuck {see Fig. 86, p. 134) ; in many reputed cases, 
however, the body found in this canal has proved on microscopic examination 
to be a testis, or a combined gland — ovo-testis (see p. 147). The acquired 
form is much commoner than the congenital ; the ovary has been found in 
every variety of hernia, but more commonly in the inguinal, than in any 
other. It is usually accompanied by its companion Fallopian tube, and 
sometimes by a knuckle of bowel or a piece of omentum. Ovaries displaced 
in this way are usually functionally active. The gland often becomes 
swollen and unusually tender during menstruation, and in rare instances 
axial rotation has occurred, giving rise to acute 83 anptoms and to a diagnosis 
of strangulation of the hernia. When the ovary cannot be reduced, the case 
should be treated surgically upon the lines suited to the variety of hernia 
which it represents. 

INFLAMMATION OF THE OVARY 

Oophoritis is due to the same causes as inflammation of the tubes, but 
the ovary is less often infected than the tube. Extension of inflammation 
from the tube to the ovary may occur in two different ways, (1) by a spread 
to the surface of the omry directly from the tube or adjacent peritoneal sur- 
faces ; this results in the formation of ovarian adhesions and a thickening 
of the superficial layers of the cortex (peri-oUphoritis) ; (2) bacteria may 
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^ penetrate the ovarian tissues through a ruptured Graafian follicle, or may be 
deposited in them by the blood- and lymph-streams {interstitial oophoritis). 

Peri-oophoritis 

Peri-oophoritis is of frequent occurrence, the commonest precedent 
conditions being salpingitis {see Fig. 365, p. 564) and pelvic peritonitis. The 
adhesions may bind the ovary 6rmly to the tube, to the back of the broad 
ligament, or to the floor of the pouch of Douglas. In a large proportion of 
cases the ovary, in addition to being adherent, is also enlarged from the 
formation of numerous small unilocular cysts, resulting from the non- 
dehiscence and cystic degeneration of Graafian follicles. The frequency with 
which adherent ovaries are cystic, points to the conclusion that inflammatory 
changes lead directly to this condition, which is known as the ‘ small-cystic ’ 
ovary {see Fig. 379, p. 585). 

/ In the acute stage of peri-oophoritis the ovary can be easily separated 
from the adherent tube and neighbouring peritoneum. It is swollen, as a 
rule, and oedematous. In chronic peri-oophoritis it is usual to find the ovary 
enveloped by fibrous webs and intimately bound to the tube {see Fig. 366, 
p. 564), sometimes along the whole length of the latter, sometimes to its 
abdominal ostium, the fimbriae of which are obscured by the adhesions. 
Inflammatory peritoneal cysts often overlie both tube and ovary and the 
mesosalpinx intervening between tube and ovary may have disappeared, or 
if present may be thickened by inflammatory new formation {see Fig. 365, 
p. 564.) 

Acute Interstitial Obphoritis 

This condition is usually due to a streptococcal infection spreading from 
a septic endometrium during the puerperium or after abortion, or it may be 
caused by a direct blood-infection during one of the acute fevers. Thus 
acute interstitial odphoritis is liable to occur in typhoid, cholera, and scarlet 
fever ; it also occurs in poisoning by phosphorus and arsenic. In acute 
oophoritis resulting from septic endometritis, the ovary is soft and swollen, 
in colour it may be yellowish, deep-red, or dirty grey, sometimes it may be 
nearly black. The surface is covered with thick fibrinous flakes. On section 
the stroma is oedematous, and small interstitial abscesses are found. The 
follicles may also contain pus. The condition is accompanied with acute 
peritonitis, which is often fatal before a clinical diagnosis of acute oophoritis 
can be made. 

In cases of subacute infection (1) the damage to the ovary may be repaired 
to some extent, but many follicles become atresic, (2) the subacute stage may 
pass into a chronic oophoritis {see Fig. 379), or (3) abscesses may form which 
run a subacute or a chronic course. 

Ovarian Abscess. Abscesses are found in two situations within the 
ovary : (1) in the stroma, (2) within either a follicle or a corpus luteum. The 
latter situation is by far the more usual. 

In an ovarian abscess the specific organism may exist for a longer time 
than it does in a pyosalpinx. Many months after abortion one of us was able 
to grow pure cultures of a streptococcus after twelve hours’ incubation, from 
'T)us aspirated from an ovarian abscess. Dudgeon has also found the staphy- 
lococcus albus in the blood of an ovarian hsematoma (Hedley). 

(1) An abscess in the stroma is the result of a direct blood-infection and 
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may arise in the course of enteric fever or other specific fever, or of puerperal 
sepsis. It is therefore an embolic or pyaemic lesion. Many foci of suppura- 
tion may be found and they are usually small, with ragged walls, and are 
devoid of a lining of granulations. 

(2) Corpus Luieum Abscess, The usual site for an ovarian abscess is the 
mature Graafian follicle or corpus luteum, and the usual mode of infection 
is not through the blood-stream, but by the progress of an ascending infection 
along the mucous membrane of the tube. The organisms enter through the 
tear in the follicle caused by dehiscence in ovulation, the process of infection 
being analogous to the transference of a spermatozoon to a follicle, such as is 
known to occur in ovarian gestation. This kind of abscess is therefore one 
of the final results of an ascending infection from the lower genital tract, and 
the commonest cause is gonorrhoea. Since the pus is formed from the 
infection and breaking down of the blood-clot within a corpus luteum, the 
lining of the abscess will, in the first instance, be composed of the convolu- 



Fig. 376. Two Lutein Abscesses in a Cystic Ovary. Note the convoluted 
yellow lutein tissue. 


tions of lutein tissue. Later on, when the abscess has become chronic, the 
lutein cells are in part replaced by granulations, but it is generally possible 
to distinguish their presence microscopically. In a recently formed lutein 
abscess the characteristic yellow lining is very obvious, and its folded appear- 
ance is maintained in those of small dimensions. When granulations inter- 
mingle with lutein cells, the lining becomes coarsely ^anular, giving an 
appearance which has been likened to frog’s spawn. Figures 376 and 377 
represent the average sizes of lutein abscesses. The largest which we have 
encountered was the size of a foetal skull, and was densely embedded in the 
left side of the pelvis. Lutein abscesses run a very chronic course, become 
densely adherent {see Fig. 377), and as there is frequently no rise of tempera- 
ture, they are rarely diagnosed before operation, but when opened up after 
removal, the tufted or papillary character {see Fig. 377), and yellow-ochre 
colour, of their inner wall is diagnostic. 

' Follicular Abscess, An unripe or atresic follicle, or what will later be 
described as a theca-lutein cyst, may become infected via the blood-stream, 
as we have already seen in acute oophoritis. It is quite possible that this 
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Fig. 378. Lutein Abscess, show- 
ing one of the tufts which give the 
papilliferous or ‘ frog spawn ’ appear- 
ance to the yellow abscess- wall. The 
section was taken from specimen 
shoBTi in Figure 377. 

nevertheless, is capable of penetrating into cellular tissues. In suppuration 
of unripe follicles, the theca-lutein cells are often seen as a flattened lamina 


Fig. 377. Lutein Abscess from a case ok Double SALPiNGO-oorHORiTis. 
Note the ‘ frog-spawn ’ lining, and the adhesions on tube and ovary. 

of such cysts as project on the surface of the ovary. It is a well-known fact 
that although the gonococcus usually produces a surface-inflammation, it, 


may also occur in subacute and chronic oophoritis. In such cases, we must 
assume that the infection occurs through actual penetration of the thin walls 
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lining the cavities, but the papillary or tufted appearance of the lining 
membrane of a corpus-luteum abscess is never seen. 


Chronic Interstitial Oophoritis 

This condition is generally bilateral, but it is not invariably so. There is 
almost always enlargement of the ovary and fixation of the organ to the pelvic 
wall, or in the pouch of Douglas, where it is prone to gravitate by reason of 
increase in weight and size. 

Causation, Gonwrhoea is the most frequent cause of chronic oophoritis. 
It is therefore most common in young women between twenty and thirty 
years of age. In children and virgins a latent appendicitis may be the cause, 
or an acute puerperal oophoritis may, as already stated, pass into a chronic 
stage. It may be that circulatory disturbances^ of a non-inflammatory nature, 
produce the same histological changes in the ovary as those caused by 
infection ; so that all sources of irritation leading to increased blood-supply 
to the ovaries must be considered in the etiology of this form of oophoritis. 



Fig. 379. 
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Small Cystic Degeneration of the Ovary (Williamson), 
cysts are atresic follicles. 


The 


Such sources of irritation are uterine fibroids, ovarian tumours of the opposite 
side, sexual excitement (masturbation, coitus interruptus^ etc.). The patient 
herself will often give as a cause, chill, e,g. getting wet during a period, and 
this cannot be excluded, as it may lead to a determination of blood to the 
inner genital organs sufficient to produce an extension of a pre-existing 
inflammation. 

Macroscopically, the ovary is almost always enlarged. The surface is 
frequently covered by adhesions ; it is uneven and lobulated, partly from 
an unusual number of distended follicles, partly in consequence of deep 
depressions and folds of the cortex itself {ovarium gyratum). Sometimes, on 
the other hand, it becomes reduced in size and very hard. 

Microscopically, are found (1) a more or less uniform thickening of the 
tunica albuginea, visible as white spots similar to the tendinous spots of the 
cardiac ventricle ; (2) an increase of the connective tissue of the stroma 
accompanied by a definite numerical reduction or total disappearance of the 
primordial follicles ; (3) the walls of the blood-vessels in the hilum are 
thickened ; (4) the corpora albicantia, corpora fibrosa, and cystic follicles are 
increased in numbers, due sometimes to impairment in the retrogression 
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and absorption of the lutein tissue, the latter remaining as compact hyaline 
masses ; (5) in other cases the ovary is converted into a mass of fibridary 
connective tissue. 

‘‘ Small-cystic Degeneration of the Ovary.’’ Sclerocystic Disease. In this 
condition the number of visible follicles may be increased to twenty or more ; 
they vary in size from that of a pea or bean to that of a pigeon’s egg, whilst 
the stroma is diminished in amount {see Fig. 379). In many of the cysts the 
egg-cell is still visible, but often it is degenerated or has disappeared, together 
with the granulosa-layer. These cysts are atresic follicles. Some possess a 
lutein lamina. The failure of these follicles to ripen and rupture is due in 
part to the thickened tunica albuginea, and may be dependent also upon the 
fact that the egg-cell has degenerated, which imita-tjygcn may be a result oi 
inflammation. When a follicle has lost its egg-cell, one of two altemativea 
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will happen, according to the stage of development which the follicle has 
reached ; these are (1) the formation of a hydrops folliculi, or (2) the forma- 
tion of a theca-lutein cyst. 

Hydrops Folliculorum. This condition is not regarded by all writers as 
inflammatory in origin, but in our opinion this is the correct view to take of 
its causation. 

In small-cystic degeneration, or sclero-cystic disease, we have the initial 
stages of the formation of dropsical follicles. In a variable structure like a 
Graafian follicle, it is difficult to say where physiological enlargement ends 
and where pathological distension begins. We must therefore take the 
degenerated condition of the egg-cell and stratum granulosum as evidence 
that the distension is pathological, and we must find collateral evidences of 
chronic oophoritis, before drawing the conclusion that the latter is the cause 
of the distension of the follicle. 
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Round-celled infiltration which appears in the early stages of oophoritis 
is not seen in the chronic stage. The signs of chronic inflammation in the 
ovary have already been described on the last page. Such changes as are 
there mentioned are often met with in association with hydrops folliculorum, 
and when present they justify the conclusion that the follicular distension 
is the outcome of chronic oophoritis. 

Macroscopically, these distension-cysts appear as thin- walled, translucent 
vesicles on the surface of the ovary. ' There may be many such., but generally 
only one enlarges to a considerable size ; the remainder, succumbing to the 
pressure of the largest cyst, finally disappear. Very rarely a number of 
cysts enlarge simultaneously, producing a multi -locular tumour, the septa 
of which consist of thinned-out ovarian stroma dividing the individual cysts 
one from another. This is the so-called ‘ Rokitansky’s tumour,’ or compound 
hydrops folliculorum. By the breaking-down of septa between dropsical 
follicles, a cyst composed of two or three conjoined loculi may be formed, 
but again, this is exceptional, it being usual to find a single unilocular cyst. 

Microscopically, the cyst- wall is composed 
of connective tissue, the outer layer being 
fibrous, the inner cellular and containing 
- vessels. The innermost layer consists of the 
basal cells of the stratum granulosum ; the 
more superficial cells, together with the 
ovum and discus proligerus, have been shed 
{see Figs. 381 and 382). The cells of the basal 
layer are seen to have changed their shape 
and become cubical, As the cyst enlarges 
these cells become flattened out, and eventu- Pia. 381. Atresic Graafian 



ally they are destroyed by the pressure of Folucle from an Adult 

the cystic fluid. In colour this fluid is Ovary (early stage). The 

pale yellow ; it contains albumen, salts, and is lost, only the mem- 

nitrogenous extractives. It has a low specific l^^ana granulosa remains, and 
•? its cells have changed their 
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Hydrops folliculi per se causes no cha- instead of spherical, 

racteristic symptoms. It appears at every 

period of life up to the menopause. The cysts may rupture and undergo 


spontaneous cure. 

Simple Serous Cysts. Some authorities regard the cyst described by this 
title as the simplest form of an ovarian adenoma, but we consider it to be an 
exaggerated form of hydrops folliculorum and therefore include its descrip- 
tion under inflammatory changes of the ovary and not under the section 
dealing with new growths. 

Simple serous cysts are seldom sufficiently large to cause symptoms, 
they may attain the size of an orange, and in exceptional cases reach large 
dimensions. Usually they are unilocular, but one or two septa may be present. 
They have thin walls, and contain clear albuminous fluid of low specific 
gravity. They grow slowly, and may rupture, but the contents set up no 
irritation of the peritoneum ; and there is clinical evidence to suggest, that 
without rupture, the contents may be absorbed and the cyst subside. The 
fluid is a secretion from the epithelium Iming the cyst. As the cyst enlarges 
the epithelial lining becomes flattened out, and shows a certain tendency to 
proliferate. The increase of epithelium and the correspondingly large size 
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of the cyst is no reason for regarding a simple serous cyst as a new growth, 
the same epithelial increase is seen in a large hydrosalpinx ; also it is to be 
remembered that in salpingitis the epithelium (in response to inflammation) 
behaves in an adenomatous manner, i,e. it proliferates and forms cystic 
follicles in the wall of the tube (see Fig. 363, p. 561), but the adenomatous 
formation thus produced is not regarded as a new growth. 

Proliferative processes such as are characteristic of neoplasms are entirely 
wanting in the walls of a large hydrops folliculi (simple serous cyst). It is 
true that small dense wart-like projections are sometimes seen as papillae 
upon the otherwise flat surface of the cyst ; these, however, show no epithelial 
overgrowth, but are generally covered by a flat layer of endothelioid cells. 



•Fig. 382. Follicular Retention Cyst (Hydrops Folliculi). The section 
shows an irregular dilated follicle with its epithelial lining flattened and 
atrophied by pressure. 


These projections may be explained by regarding them as due to an inflame 
matory hyperplasia of the connective tissue in the wall of the cyst, i,e. of the 
nature of condylomata acuminata (see Fig. 152, p. 261), especially as they 
resemble these structures histologically. 

Theca-lutein cysts are a very common accompaniment of chronic 
oophoritis. The characteristic feature of these cysts is that theca-lutein cells 
are present in their wall. They are formed from follicles in which the ripening 
process has begun, that is, after the development of the lutein cells in the 
theca interna, and sometimes after the disappearance of the membrana 
granulosa. Many theca-lutein cysts, however, still retain an epithelial lining 
(membrana granulosa) internal to the lutein lamina, and are consequently 
termed epithelial-lined lutein cysts. Those which are non-epithelial, possess a 
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lamina of fibrinous material covering the lutein layer. This is probably the 
representative of the unaltered part of the theca interna of the follicle {see 
Fig. 383) ; it may be smooth, tufted or wavy in outline. The lutein cells 
which are found in the theca-lutein cysts are much smaller than those seen 
in the yellow convoluted lutein-layers of a ripe corpus luteum {cf. Figs. 384 
and 385, also Plate IV., p. 39). The latter have an origin in the granulosa- 
cells, and thus we may divide lutein cysts into two varieties, the theca- 
lutein cyst and the granulosa-lutein cyst. 

It will be seen that while theca-lutein cysts and hydrops folliculorum are 


Fig. 383 . Wall of a Large Theca-lutein 
Cyst. The lutein cells have become compressed 
by tension of the cyst contents so that the outline 
of the cells is lost. A, Internal layer of fibrin, 

B, Lamellar arrangement of compressed lutein 
cells. B', Layer of blood-clot within theca 
interna. C, Corpus albicans. D, Displaced 
lutein tissue lying in ovarian stroma. 

both due to chronic oophoritis, they differ in one essential particular, viz. 
that only the former shows the presence of lutein cells. In the latter con- 
dition the cystic changes occur before these theca-lutein cells have developed. 
There is no evidence to show that once a follicle has become dropsical, it can 
proceed to the normal development of lutein cells from its theca interna. 
Absence of the egg-cell, and the gradually increasing intracystic pressure, 
prevent further progress towards maturity. 

Theca-lutein cysts are usually unilocular and single, but many such cysts 
are to be found in a single ovary which has suffered from chronic interstitial 
oophoritis. Occasionally these small cysts may be bilocular {see Fig. 384). 
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Fig. 384. Bilocular Theca-lutein Cyst. The theca-lutein cells are 
smaller than those seen in the convolutions of a ripe corpus luteum (cf. Fig. 
385). The granulosa -layer still persists in detached fragments. 



Fig. 385. Microscopic Section of Normal Corpus Luteum, such as those 
seen in Plates IV. and V. {see pp. 39—40). The large mono-nuclear lutein cells, 
rich in cytoplasm, make up the yellow convolutions. They are derived from 
, the stratum granulosum. 
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The contents consist of an albuminous, clear, straw-coloured fluid, which is 
derived mainly by transudation from the vascular theca interna. When an 
epithelial lining persists {see Fig. 384), it will contribute by its secretion to 
the fluid contained in the cyst. 

Compound Theca-lutein Cysts are bilateral, thin- walled, multilocular 
ovarian cysts found in association with vesicular mole and with chorionic 
carcinoma. The average size of such cysts is that of a foetal skull. In general 
appearance a compound theca-lutein cyst resembles a compound hydrops 
folliculorum or large Rokitansky’s tumour. The loculi possess extremely 
thin, tense walls, looking like bubbles about to burst. Through the thin 
walls may be seen yellow patches of the lutein lamina which forms the lining 
of the cysts. On section, the cysts can be seen to arise from the oophoritic 
or cortical part of the ovary, the hilum and adjacent medulla Ixhng the last 



Fic. 38(). Bilateral Comfound Theca-luteim ('ysth from a Case of 
Vesicular Mole, which was followed by chorionic carcinoma. 


part to be invaded (see Fig. 386). A ripe corpus luteum may sometimes be 
detected in the remaining solid portion of the ovary. Even in the largest 
cysts a considerable part of the ovary may remain intact. The contents of 
the loculi are a clear, straw-coloured, highly albuminous fluid which solidifies 
in formalin solution (see Fig. 387). Islands of solid lutein tissue may be found 
in what remains of the solid part of the ovary. In the largest loculi of these 
compound cysts the lutein lamina is very compressed and flattened out (see 
Fig, 383) ; it is often found to be displaced within the fibrous tissue com- 
posing the thin cyst- wall. The innermost lining is composed of fibrinous 
material (see Fig. 383). 

The excess of lutein tissue in a compound theca-lutein cyst was thought 
to provide a stimulus which resulted in the abnormal trophoblastic pro- 
liferation seen in vesicular mole and chorionic cancer. This hypothesis 
has, however, never been proved. 
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Compound theca-lutein cysts are of considerable clinical importance, 
since, like other cysts, they are liable to axial torsion of their pedicle 
(see Fig. 388 ; Malcolm, Bell and Lockyer), and there is considerable clinical 
evidence that they may shrink spontaneously until the ovaries assume their 
normal size. 

Cysts of the Corpus Luteum. This term has erroneously been used to 
describe theca-lutein cysts which arise from atresic follicles. It must be 
clearly understood that theca-lutein cysts arise from abnormalities (the 
result of inflammation) produced during the maturation stage of a Graafian 
follicle. /Buch cysts, therefore, form a variety of atresic follicles, follicles, 
that is, which have received a check in their development, preventing further 
maturation along normal lines to dehiscence, and to the formation of a 
corpus luteum. The question arises. Can cysts ever develop from a ripe 
corpus luteum during its retrogression and before its normal disappearance ? 



the albuminous fluid-contents hardened by formalin solution. The lutein 
tissue is represented by two lamina? which have been displaced from the inner 
surface and lie in the fibrous tissue composing the cyst- wall. 

We have found evidence to show that a few cysts do develop in this way : 
(1) by liquefaction starting in the central blood-clot, and (2) by cystic spaces 
forming in displaced masses of lutein cells. Such cysts are, however, only 
interesting from the histological standpoint ; they are probably of no clinical 
importance. 

After rupture, the ripe follicle, on rare occasions, does, however, provide 
one pathological condition of great clinical significance, viz. the corpus-luteum 
hsematoma (vide infra). This leads to a continuance of haemorrhage after 
dehiscense, which may be sufficiently excessive to simulate a ruptured ectopic 
pregnancy, and from which it can only be distinguished by microscopic ex- 
amination of the haematoma, proving the absence of chorionic villi in the clot. 
Ovarian Haematomata. The following varieties of haematoma are met 
with in the ovary : 

I. Haematoma of the Graafian Follicle | 

II. Endometrial Haematoma, 
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I. [a) Of the two varieties of follicular hacmatonia the one which arises 
from a follicle before its rupture is by far the most common of all ovarian 



haematomata. It is the outcome of a chronic oophoritis which produces 
an excessive congestion of the theca interna ; from this haemorrhage 
into the cavity of the follicle results. The bleeding inverts and rup- 
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tiires the inner lining of the follicle, and the cavity soon becomes greatly 
distended with blood. This lesion, known as a theca-lviein haematoma, is 
frequently bilateral, which is not surprising when it is remembered that it is 
caused by chronic oophoritis ; moreover, theca-lutein haematomata are 
often densely adherent and accompanied by chronically thickened tubes. 
They are liable to secondary infection, and form one of the precursors of 
ovarian abscess (see Figs. 377 and 378, p. 584). 

Theca-lutein haematomata have thick walls ; they may attain the size 
of an orange {see Fig. 389) ; the contained blood may be inspissated and 
resemble anchovy paste, or it may form a thick black fluid of the consistence 

of tar or golden syrup. Except in 
the largest haematomata theca-lutein 
tissue, as a flat lamina, may be made 
out underneath an inner fibrous lining 
by microscopic examination. 

(b) The haematoma which is pro- 
duced after, or rather synchronously 
with, the rupture of a mature follicle 
{corpus luteum haematoma) is a rare 
lesion, but many such have been re- 
corded, including three cases published 
by one of us. It has, in fact, been 
clearly demonstrated that from certain 
causes, of which chronic oophoritis 
may be one, a mature follicle (ripe 
corpus luteum) may become abnor- 
mally distended with blood and after 
what appears to be a normal dehiscence 
may continue to bleed to such an extent 
as to cause symptoms of internal 
haemorrhage. / The haematoma in the 
ovary in such cases maintains the 
appearance of a corpus luteum in that 
it has a thick lining of yellow cells 
(granulosa-liitein cells) arranged in the 
well-recognized convolutions. Whilst 
there is enough blood in its cavity to 
justify the term ^'haematoma'' the 
excess of blood has escaped, and the convolutions of lutein tissue have 
not been subjected to enough pressure from contained blood to cause them 
to be flattened out, as happens with the theca-lutein haematoma described 
above. 

Under normal conditions, as soon as a ripe follicle dehisces and the 
^ovum escapes, the vascularity of the theca interna subsides, and blood 
escapes only in sufficient amount to take the place of the liquor folliculi. 
In chronic oophoritis the congestive state of the theca interna is not thus 
easily relieved, but may lead to ovulation being accompanied with severe^ 
haemorrhage. In such cases, it should be clearly understood that the blood 
comes from the periphery of the corpus luteum (theca interna) and not 
from the ovarian cortex lacerated by dehiscence. 

The follicular ovarian haematomata have to be diagnosed from ovarian 



Fig . 389. Thb:ca-j. i itein I I *1-:^ a'I’om a . 
Bisected in its transverse axis. 
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gestation ; this especially applies to the hsematoma derived from a mature 
follicle. 

II. Endometrial Haematoma, — American investigators, notably Samp- 
son,^ Cullen and others, have drawn attention to the presence in the ovary 
and other pelvic structures of tissue indistinguishable from the corporeal 
endometrium. This tissue is found on the surface of the ovary and also in 
the depths of the gland. It possesses the power of invasion by a process of 
erosion ; it responds to the stimulus of menstruation, and by the outpouring 
of blood into the stroma of the ovary it produces an ovarian haematoma. 
The so-called ‘ tarry cysts ’ of the ovary are said by some observers always 
to be caused in this way. We are prepared to admit that many, and perhaps 
most, of the “tarry” or “chocolate” cysts are thus to be accounted for, 
but we are convinced that theca-lutein haematomata may assume the same 
characters, so that only by the microscope can the origin of these haematomata 
be determined, i.e. whether the collection of blood proceeds from invading 
endometrial tissue or from the inflamed theca of an atresic follicle. 

In many cases where the ovary has been extensively destroyed by the 
pressure of blood from within, it is impossible to detect either endometrial 
tissue or lutein tissue, and the origin of such haematomata as these must 
remain in doubt. 

In ovarian haematomata of endometrial type, speculation as to how the 
invading tissue reached the ovary favours the view originally expressed by 
Sampson, viz., that during menstruation there has been a back flow along 
the tubes leading to a ' cellular spill,' and implantation. Bailey accepts 
this view and suggests that in cases of retroversion it is more likely to 
occur than when the uterus is forwardly placed. It is very obvious that 
menstrual regurgitation does not occur in all women, so the question to be 
answered is, Why does it ever occur ? Serial sections prepared by Sampson 
and by Bailey show blood and cells in the lumina of the tubes ; therefore 
regurgitation as a fact may be said to be established. It has been suggested 
by Everard Williams that intra-abdominal pressure exerts a suction action 
upon the contents of the tube and thus favours the regurgitation of the 
blood. 

Not only does the endometrial tissue in and on the ovary bleed during 
menstruation, but it undergoes decidual reaction during pregnancy. 

Morbid Anatomy of Endometrial Haematoina. — These blood-cysts resemble 
theca-lutein hsematoma in being densely adherent and they are usually 
ruptured on removal. In the adhesions to the cortex, endometrial tissue 
may be found, and from this the same tissue may be shown microscopically 
to invade the ovary leading to other deposits which appear to be able to 
develop in situ. The lesion is described by Bailey as one of active local 
invasion (see PI. XXX,). 

Clinical Features. — Endometrial haematomata occur during the fertile 
period, both in unmarried and married women, and are the cause of absolute 
or relative sterility. Pain is the most prominent symptom; menstrual 
disturbances are common, dysmenorrhoea and menorrhagia being marked 
features. Some few cases, according to Hedley, have an intermenstrual 
coloured discharge and also intermenstrual pain. The endometrial tissue 
has been known to invade an adherent bladder, thus adding vesical symptoms 
to the clinical features. 

^ Am. Jl. Obs. Qyn., vol. x., 1925. 

38-2 
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A summary of the pathological changes which may occur as the result 
of chronic ovarian inflammation and death of the egg-cell, or of endo- 
metrial invasion may prove useful. 

i 1. Small cystic disease. 

2. Hydrops folliculorum. 

3. Simple serous cysts. 

( (a) single small. 

I 4. Theca-lutein cysts. ^ (h) compound theca - lutein 
I ^ ( cysts. 

I 5. Theca-lutein haematoma. 

; C). Theca-lutein abscess. 

I 1 . Incomplete absorption of the lutein convolutions leading 
I to : 

(a) Islands of lutein cells being distributed in the 
ovarian stroma. 

(fc) In these scattered areas of lutein cells small 
j cysts form which have only a pathological 

I interest. 

I 2. (Jorpus liiteum haematoma, a rare condition which may 
I cause severe internal haemorrhage. 

1 3. Corpus luteum abscess. 

Endometrial invasion of the ovary causing haematomata. 

It will thus be seen that all the important follicular changes wrought by 
chronic inflammation (save two) concern the unripcned follicle, and not the 
corpus luteiirn. 


Changes in the 

unripened 

follicle. 


Changes in the 
ripened follicle 
(corpus 
luteum) 


NEW GROWTHS OF THE OVARY AND CYSTS OP 
THE BROAD LIGAMENT 

In this section only true neoplasms will be described. Cysts arising as 
the result of inflammatory changes and the conditions brought about by 
endometrial invasion have been already dealt with in the preceding pages. 
Owing to their clinical resemblances it is convenient to consider broad- 
ligament cysts in conjunction with ovarian tumours although they do not 
arise in ovarian tissue. 

Etiology. On the subject of the etiology of ovarian neoplasms nothing 
is known, and on the question of the histological derivation difliculties arise, 
because in the case of ovarian growths of epithelial origin the cells do not 
. correspond to any pre-existing type of cell peculiar to the ovary. It may be 
recalled that in the ovary epithelium exists in three situations, viz. (1) on 
the surface of the organ (genn-epithdium ) ; (2) the epithelial lining of the 
follicles (nieTnbram granulosa) ; (3) the epithelial tubules which are found 
in the hilum and considered to be Wolffian or mesonephric derivatives. 
Until within the last seven years the origin of epithelial new growths from each 
of these three sources was accepted. More recently Goodall,^ by extensive 

^ The Origin of Tumours of the Ovary ^ by J. R. Goodall, MuGill University. Montreal. 
(Proc. Roy. Soc. Med., 1920, vol. xiii., pp. 63-95.) 
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research in comparative histology, has simplified oiir cooception as to the 
derivation of these neoplasms. He describes an epithelial tnbiilar system 
in the embryonic ovary as running from the germ-epithelium on the surface 
of the cortex through the ovary and into the mesosalpinx, where it joins up 
with the Wolffian duct (Fig. 26, p. 33). This tubular system is of oophoronic 
(ovarian) origin. It is, to start with, ovulogenetic, capable of producing egg- 
cells throughout its whole course from cortex to hilum. From it are derived 
the Graafian follicles, and after their formation the remainder of the tubules 
disappear in the human subject, but portions may remain as the remnants 
of medullary rays and rete-ovarii. It is, according to Goodall, from such 



Fig. 390. Healthy Ovary of an Adult Woman. Multi para, aged 40. The 
epithelial-lined spaces (a and b) illustrate the origin of the cyst-adenoma ; 
their connection with the germinal epithelium was traced in serial sections. 
The epithelium is columnar, and in the space marked (a) contains a number 

of goblet eells. 


remnants that all the epithelial new growths of the ovary arise. None pro- 
ceed from the Graafian follicles, none are of mesonephric, epoophoronic or 
Wolfhan origin as, according to Goodall, no epoophoronic tubules penetrate 
into the ovarian substance. This statement is based by Goodall on his 
finding that the epithelial tubules in the ovary are all ovulogenetic or 
egg-bearing, whilst those of the mesonephros or epoophoron are not. The 
tubules found in the hilum and originally called Wolffian are, according to 
Goodall, remnants of the rete-ovarii [see Fig. 26, p. 33). 

Goodall has also found that the adult germinal epithelium may send down- 
growths into the subjacent cortex and stroma, and from these new growths 
may arise. This we have been able to verify in sections prepared of ovaries 
removed by ourselves. 

Classification. The following classification is based upon the histological 
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characters as presented at the time of investigation ; it will include all but 
a very few clinically undiagnosable tumours : 

A. Tumours arising in the ovary. 

I. Epithelial Tumours. 

1. Benign : Adenoma. 

(a) Cyst-adenoma pseudomucinosum. 

(b) Cyst-adenoma serosum (ciliatum, papil- 

Oophoronic. [ lare). 

2. Malignant: Carcinoma. 

(а) Primary. 

(б) Secondary. 


II. Connective-tissue Tumours — Desmoids. 

1. Benign : Fibroma. Fibromyoma. 

2. Malignant : Sarcoma. Endothelioma. Periendothelioma. 

III. Tumours arising from Egg-cells. Tridcrmoid embryoma. Teratoma 

(in the wide sense). 

1. Innocent: Cystic Teratoma (‘ Dermoid ’). 

2. Malignant : Teratoma in the narrow sense (blastomatous 

teratoma). 

IV. Compound Ovarian Tumours. 

B. Cysts arising in the broad ligament. 

(а) Fimbrial : Rete-testis Cysts. 

(б) Epoophoronic (parovarian). 

(c) Cysts of KobelCs tubes. 

(d) Cysts of the hydatid of Morgagni. 


BENIGN EPITHELIAL TUMOURS 

Eighty per cent, of all ovarian growths are adenomatous, and show a 
tubular gland-formation. Solid adenomata are rare ; the tubules of an 
adenoma very rapidly develop into cysts. The chief feature of a cyst- 
adenoma is the more or less rapid and unlimited enlargement of the cystic 
spaces, produced by the continuous secretion and rapid proliferation of their 
lining-epithelium. The proliferation of the epithelium and sub-epithelial 
connective tissue seen in ovarian cysts is of two types, according to whether 
the branching of the adenoma takes an outward direction (into the cyst-wall) 
or an inward direction — into the lumen. The former is called the everting 
and the latter the inverting type. The everting type of adenomatous pro- 
liferation is present in every ovarian cyst ; the inverting type is less common, 
but it is a constant feature of the rarer variety known as the cystoma serosum 
papillare to which we shall refer later. 

The epithelium sends out multiple glandular projections ; these produce 
daughter-cysts in the connective tissue of the cyst-wall, which likewise 
increases. By proliferation, these cysts in their turn originate another 
generation of daughter-cysts, the process continuing until a multilocular 
cystic tumour is produced. We must imagine this process as taking place 
simultaneously at many points in an ovary. In further growth, one or 
more cysts predominate in size ; the smaller ones bulge into the walls of the 
larger, and ultimately fuse with the latter by the rupture of partition- walls. 
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The remains of the broken septa then appear as bands or elevated rings on the 
inner surface of the larger cysts. By repeated fusion of small cysts a large 
loculus is produced {see Fig. 391 ) ; but it is still possible to find in its wall many 
‘daughter-cysts/ and also when examined microscopically the glandular 
remains of tiny cysts. Hence arose the old term Cy storm proliferans ghndulare. 
The epithelium of an ovarian cyst is supported on a richly cellular sub- 
epithelial connective-tissue basis {see Fig. 392). This cellular connective 
tissue, in order to accommodate the rapidly growing epithelium, projects 
into the cyst as a spur {see Figs. 393 and 394) ; these spurs or processes are 


muopiAt^^ 
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Fiu. 391. (JysT-AUENOMA Pseuuomucinosum of the Ovary (('haraig Oross 
Hospital Museum). A portion of the cyst-wall has Ixaui n'lnovcd to show the 
multilocular character of the tumour. The ridges seen in the interior are 
traces of broken-down septa. 


very numerous, and they throw out secondary spurs or branches, which in 
their turn form tertiary twigs, and so on. The whole of this racemose 
arrangement carries a surface-epithelium composed of tall columnar cells 
with small basal nuclei. This arrangement is strikingly similar to the branch- 
ing of chorionic villi. 

{a) Cyst-adenoma Pseudomucinosum, This variety constitutes two-thirds 
of all ovarian growths. It is characterized by the high palisade character of 
its epithelium. The cytoplasm is strikingly clear, the cell-bodies are full of 
secretion and are therefore often of the goblet or beaker- variety ; the nuclei 
lie at their base and are very small in comparison to the size of the cell. The 
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'lo. 392. Cyst-adenoma Pseudomitcinosum of thf ( >\ ahy, kSliowing a loculus 
with its epithelial lining and the septa composed of wtdl-formed fibrous tissue. 



Fig. 393. Cyst-adenoma Pseudomucinosum of the Ovaky. Showing the 
high columnar epithelium found in the smallest loculi. Inverting type of 

proliferation. 
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Cecils contain pseudomucin, a muc>oid substance produced by cell-degeneration 
or secretion which is not precipitated by acetic acid and which contains a 
glycoproteid, ix. a body which on boiling with a mineral acid is split up into 
albumen and COH. In the pure state pseudomucin is a stiff jelly ; it can 
be cut by a knife, and is opalescent. As seen in the smaller cysts, the fluid is 
more or less tlnck or thin, but is always stringy or colloidal. Its specific 
gravity varies between 1010-1030, according to the degree with which it is 
mixed with serous exudation, blood, and degenerated thrown-off epithelium. 
The colour ranges from yellow or greenish-grey to a dirty red-brown or 



Fig. 394. Cyst-adenoma Pseudomucinosum of the Ovary. The sciotion 
shows a septum between two compartments, both surfaces being covered 
with a single layer of high columnar epithelium. The detached epithelial cells 
are swollen and distorted. (A portion of Figure 392 more highly niagtvi(i<‘(].) 

blackish tint ; sometimes the presence of cholesterin gives a glistening 
appearance to pseudomucin. The reaction is alkaline. 

Pseudomucinous cysts are, as a rule, unilateral. They are coarsely nod ular 
or lobulated, and are multilocular {see Fig. 391). The term multilocular 
cyst is therefore the most appropriate for the description of its naked- 
eye characters. They may attain an enormous size, representing the largest 
tumours ever met with in the body. The amount of fluid which they may 
contain is sometimes very great ; it has been known to exceed 16 gallons. 
As these tumours are now usually removed as soon as they are recognized, 
they are not allowed time to attain their full size. They may form 
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adhesions to the anterior abdominal wall, to the omentum, to intestines, to 
the under-surface of the liver, and to the diaphragm. Adhesions are especially 
common if the pedicle undergoes gradual torsion, or if one or more of the 


Pseudomyxoma Ovarii. The multiple cN-sts arc distended by 
jelly-like pure pseiidoiJiucin. 


Fig. 396. Appendix Vermiformis distended with J^seudomucin. From 
the same case as shown in preceding Figure 395. On incising the appendix, A, 
the viscid, jelly-like pseudomucin, P, escaped and remained adherent. 

surface-cysts become ruptured. The pedicle consists of the infundibulo- 
pelvic fold containing the ovarian vessels, the ligamentvm proprium ovarii, 
the Fallopian tube, and the stretched mesovariuni. 
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Pseudomyxoma ovarii (see Figs, 395 and 396). This is the name given 
to a variety of the pseudomucinous cyst, in which the contents consist of 
pure pseudomucin and the walls of the cyst are very thin and transparent. 
On microscopic section the high palisade epithelium, which is so charac- 
teristic a feature of the pseudomucinous cyst, is seen to have largely dis- 
appeared, often only the basal parts of the cells remaining. The c;^oplasm 
is replaced by a structureless substance which stains very faintly with eosiu 
(see Fig. 397). This material is pure pseudomucin which, as stated pre- 
viously, is a resultant product of cell-degeneration or secretion. The pro- 



Fig. 397. Pseudomyxoma Ovaeii. The gland-elements of the cyst are 
transformed into jelly-like pure pseudomucin. In many places the basal 
nuclei represent all that remains of the original cells. 


found structural alteration produced by its presence is best appreciated by 
comparing Figure 393 with Figure 397. 

Rupture of the cyst- wall frequently occurs and masses of jelly-like 
pseudomucin (see Fig. 396, P) are constantly poured on to the peritoneum, 
which it is difficult, if not impossible, for the latter to absorb, the result 
being that the material is distributed over the whole abdomen by the 
peristalsis of the bowel. Thus an irritative chronic peritonitis is set up, 
with the development of young connective tissue between adherent peri- 
toneal surfaces ; a complete clearance by operation is impossible, and the 
condition is now described as pseudomyxoma peritonei. 

This condition is, nearly always, a secondary result of pseudomyxotm 
ovarii, but a similar affection has, in about twelve instances, been recorded 
as starting in the vermiform appendix, in which the appendix was involved 
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as well as the ovary. These appendix-cases have mostly occurred in males, 
but two in women have been noted by Wilson and one by Eden (see Fig. 395). 
Even when the primary source of the disease (ovary or appendix) is removed, 
it frequently happens that fresh pseudomucinous masses develop. Then, 
in consequence of the destroyed vitality of the peritoneum, the gland-cells 
are able to become implanted upon it and to proliferate, and finally to 
continue their secretion of pseudomucin. Extension to the pleura may 
occur, and some cases terminate fatally as if the condition were truly 
malignant. 

(6) Cyst-adenoma Serosum Papillare (Papilliferous Cyst). This variety of 



Fig. 398. Cyst-adenoma Serosum Papu.lake (ciftor von Franque). The 
papilliferous processes have broken throii^li tlie (‘upsule of the growth and 
have also entirely filled its cavity. A very rare type. 

ovarian cyst is nearly always papilliferous and is characterized by its low 
epithelium, which is mostly ciliated and less actively secreting than is the 
epithelium in the pseudomucinous cyst. The inverting type of epithelial 
proliferation is illustrated by this variety of cyst. 

This type of cyst has thin walls (see Fig. 398) and the intracystic papillo- 
mata consist essentially of a delicate connective-tissue core with an epithelial 
covering ; they are formed by direct outgrowth from the cyst-wall. To the 
naked eye they appear individually as small wart-like projections with an 
irregular surface (see Fig. 399), They may be diffused widely, in small 
clusters, over the cyst-wall, or, being collected in larger groups, they may 
form tuberous masses resembling a cauliflower. Sometimes they thickly 





Fig. 399. Papilliferous Cyst of the Ovary (Roya (\)llege of Surgvons 
Museum). The cyst is unilocular, and its inner surface is thickly studded with 
warty masses. A certain amount of ovarian tissue, bearing Graafian follicles, 

lias persist(Ml. 



Fig. 400. Papilliferous Cyst of the Ovary. A simple papilla showing 
the connective-tissue core, the epithelial covering, and the numerous epithelial 

invaginations. 
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Kici. 401. PAiMi.LiFEiioiJS Ovarian Cvst. Showing the origin of tlie papilUe 
from the cyst- wall. Numerous buds and processes are thrown out by the 
epi th eli um . ( Sem i -diagramin at i c . ) 



Fig. 402. Fapilliferous Ovarian Cyst which has become Malignant. 
Multipara, aged 68. The growth has spread from a malignant papilliferous 
ovarian cyst of the opposite side. The ovary has been bisected so as to show 
both external surfaces, which are nearly covered with delicate papillary 
growth. A cluster of similar growth is seen upon the mesosalpinx and upon 
the abdominal ostium of the tube. 
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cover nearly the whole wall of the cyst and entirely fill up its cavity (see 
Fig. 398), but this is very rare, the contents of the cyst being usually fluid. 
Structually they present two types. In the first type (simple papillae) the 
papillae are inactive ; they form shallow rounded projections, and consist of 
a delicate fibrous-tissue core, with an epithelial covering showing numerous 
shallow invaginations, composed of a single layer of cells (see Fig. 400). 


Kic. 403. l/.-UMi^LiKEKOi s I*K(>(;ess, .siiovvin^ niaji^naiit prolifcral iun ul the 
epitheliiiin. From the same specimen as Figure 402. 

In the second (compound papillae) the papillae are very active ; they con- 
sist of an aggregation of compound sinuous,* branching processes, composed 
of a core of delicate connective tissue and an epithelial covering of a single 
layer of low columnar cells (see Figs. 401 and 403). 

The contents of the cyst are thin and watery, scarcely at all stringy, 
and contain but little albumen and no pseudomucin. A papilliferous cyst 
is frequently bilateral and intraligamentary in situation, that is to say, 
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it travels out from the follicle-zone through the medulla and hilum of the 
ovary into the mesosalpinx, which it opens up. It will then lie within the 
folds of the broad ligament and will possess no pedicle ; it is only slightly 
mobile, being far less so than the pseudomucinous variety, which is but 
rarely found in the intraligamentary situation. It is much slower in its 
growth than the latter, and is seldom larger in size than a man’s head, and 
it contains but few loculi {see Figs. 398 and 399). 

Clinically this variety of ovarian cyst is of extreme importance since it 
has a great tendency to become malignant, this change being much more 
pronounced in the serous (papilliferous) than in the pseudomucinous cyst. 
Moreover, without becoming structurally malignant, the solid papillary 
growths are liable to produce rupture of the cyst- wall leading to implanta- 
tion of tumour-cells upon 
the surface of the ovary 
[see Fig. 402) and also 
upon the peritoneum. 

Papillae, which are 
structurally malignant, 
are much softer and more 
vascular than the benign 
ones, and on microscopic 
examination they show 
remarkably active growth, 
forming long compound 
processes branching freely, 
and demonstrating irregu- 
lar epithelial proliferation 
[see Figs. 403 and 404). 
Once the papillae escape 
from the cyst-wall there 
is no limit to their dis- 
semination. Rapid ascites 

Fio.404. PORTIOI) OB PAPrLLiREEoirs Pbocrss SEEN injury to health fol- 

IN Figeke 403 under a higher power, ahowmg definite metastases in 

mausnant proliteration oi the epithelium. , i i i t ,1 

® ^ lymph-glands and on the 

pleural aspect of the diaphragm have been noted, in cases of dissemination of 

microscopically innocent papilliferous serous cysts. The secondary peritoneal 

growths tend to disappear after the removal of the principal tumour, but 

they may remain and subsequently assume a true carcinomatous character. 

MALIGNANT EPITHELIAL TUMOURS 

Carcinoma of the Ovary. Cancer may occur in the ovary under con- 
ditions which may be stated as follows : 

I. As a primary growth. 

IT. As a secondary growth arising either by direct extension, or more 
often by metastasis. 

I. Primary Ovarian Cancer. This is a comparatively rare form of tumour : 
it is generally agreed that among the organs liable to be attacked by primary 
cancer in women, the ovary stands low in order of frequency ; its occurrence 
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is certainly very much less frequent than that of uterine cancer. Its age 
incidence is wide ; about 68 per cent, of cases occur in women between the 
ages of forty-five and fifty-five (Glendinning), i.e. in the climacteric deecn- 
nium, but it may also occur in adolescents and in children. It is fr(‘{|{i('ntly 
bilateral, but a simultaneous onset of the disease in both ovaries is unlikely ; 



Fig. 405 . Cystic Adeno-carcinoma of the Ovary (Cli.irin^^ ('ross Hospital 
MuseiiTTi). The large tumour is partly cystic, and partly Holit) ; oih‘ of the 
solid portions has been laid open. A similar growth of souiewliat snialler size 
was present in the other ovary. The microscopic appe arances were those of 
the diffused form of carcinoma {see I'ig. 409). 


it is more probable that one ovary is attacked by metastasis or by direct 
extension. This view receives some support from the fact that, at the 
somewhat advanced period when these tumours commonly come under 
observation, one is usually considerably larger than the other. They are 
frequently, but not invariably, accompanied by ascites. 

The growth is usually smooth, of irregular shape and moderate size, 

G. 39 
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but specimens weighing upwards of fifteen pounds have been described. 
Its consistence is usually that of a soft solid tumour, but not infrequently 
some parts are solid and other parts cystic (see Fig. 405), and the latter 
may form irregular protuberances on its surface. It usually has at first a 
well-formed fibrous-tissue capsule derived from the tunica albuginea ; but 
this may sometimes be invaded and destroyed in places by the cancer- 
cells, which then become free to disseminate themselves in the peritoneal 
cavity. On section its substance is seen to be fairly homogeneous, and of 
friable consistence ; numerous cystic spaces may be seen, some of which 
represent cavities formed by degeneration, others are lined with epithelium. 
Not infrequently these cavities are formed in superficial parts of the tumour, 



Fig. 406. Cystic Adeno-carcinoma of the Ovary. The single layer of 
columnar epithelium of a benign adenoma is replaced by many layers of 

cancerous cells. 


where they give rise to projecting bosses which render the shape and outline 
of the tumour very irregular, j Areas of interstitial hsemorrhage of reddish, 
brownish, or yellowish colour, according to their age, are also often seen. 
A diagnosis can only be made with certainty by means of the microscope. 

Carcinoma of the ovary is very variable in its histological structure. 
Macroscopically two principal groups are distinguishable: (1) the cystic 
adeno-carcinoma, and (2) the solid carcinoma. 

(1) The cystic adeno-carcinorm corresponds in its naked-eye characters 
to a benign cystic adenoma, and it is often necessary to make a most careful 
histological investigation before its malignancy is discovered. It occurs as a 
multilocular cystic tumour (see Fig. 405), containing, as a rule, inverting 
papillary gro\^hs and a fluid which varies within very wide limits, but 
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which frequently consists largely of pseudomucin. When apparently solid, 
very soft, brain-lik(‘, white or yellowish areas appear in a multilocular 
cyst ; the latter should be regarded with suspicion, and should be examined 
microscopically for evidence of malignancy. 

Cystic adeno-carcinoma can occur primarily, or may be the result of 


a malignant change in a hitherto benign cyst. In either case there may 
be numerous cysts lined by a single layer of columnar epithelium, lying 
in proximity to other cysts in which are seen many layers of irregularly 
shaped epithelial cells, filling up the liimina in characteristic malignant 
fashion {see Fig. 406). In the metastases also, simple and malignant 
glandular structures exist side by side, while the benign elements continue 
the function of secretion. 
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The type of papiUary cxincer derived from a papilliferous serous cyst 
was shown in Figures 402, 403, 404 (pp, 606-608). 

(2) The solid carcinoma. In the second group, the carcinomata form 
solid coarsely lobulated tumours with a well-formed pedicle (see Fig. 407). 
The normal shape of the ovary is more or less preserved. The structure is 
that of an ordinary carcinoma, i.e. the growth is made up of solid strands 
and nests of epithelial cells running in a fibrous stroma (alveolar type) 
(see Fig. 408), or the entire ovarian substance may be so uniformly invaded 
by the epithelial cells that the differentiation between carcinoma and sar- 
coma may be difficult or impossible (diffuse type) (see Fig. 409). 

Carcinoma of the ovary is liable to break through the tunica 
albuginea and by proliferation to produce papillary processes or nodes 



Fig. 408. Alveolar Carcinoma of the Ovary. Multipara, aged 48. The 
cancer-cells are arranged in irregular columns and masses. The stroma in the 
upper part of the figure is abundant and degenerated. 

on the peritoneum (see Fig. 402), and especially so in Douglas’s pouch, 
where the tiny particles sink by gravity. Haemorrhagic ascites occurs in 
consequence of such dissemination. A spread along the tube is common ; 
we have shown that this may occur along the perivascular lymphatics of 
tubes which have a normal appearance externally ; other observers have 
shown the cancer-cells being carried towards the uterus by the ciliary 
action of the tubal mucosa. In either case the cancer cells have been traced 
into the uterine wall, where we have found deposits lying in the uterine 
muscle beneath a healthy endometrium. The regional glands, i.e. the 
retroperitoneal, lumbar and prevertebral sets, do not, as a rule, become 
invaded. As soon as the carcinoma reaches the surface of the ovary, dense 
adhesions unite the organ to neighbouring viscera, especially to bowel, leading 
not infrequently to the necessity for performing enterectomy during the 
removal of the growth. Carcinoma of the ovary of whatever variety is 
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usually bilateral ; this applies not only to primary, but also to secondary 
growths. 

Sscondary Ovanan Cancer. When the ovary becomes eancerous 
secondarily the primary growth may be found (a) in the pylorus, IIk' colon, 
or more rarely, some other part of the intestine ; (6) in the liver ; (c) in the 
mamma ; (d) in the uterine body. Not infrequently secondary growths 
in the ovary attain considerable size, while the primary growth in another 
organ remains small and gives rise to no conspicuous symptoms (see Figs. 
407 and 410). It is the presence of the ovarian tumour, and often of the 
accompanying ascites, which attracts attention, not the primary disease. 
Both ovjiries are commonly, but not invariably, affected, and usually to an 
unequal degree ; indeed, there may be great discrepancy in the sizes of the 



I’m. 409. Diffuse Carcinoma of the Ovary. Multii);;rn, 30. The 
cancer- cells are of varied shapes and sizes, and the .stroma is rclaf i\ cl y a bundant. 


two tumours. Microscopically both the alveolar and diffused types of 
cancer may be met with (see Figs. 408, 409), or there may be little in their 
histological features to distinguish the secondary from the primary growth. 
In some instances the amount of connective-tissue stroma found in secondary 
growths is abnormally large and ill-formed, and shows an unusually definite 
liability to undergo myxomatous degeneration, and to become altered by 
interstitial haemorrhage. 

There is great difficulty in determining the relative frequency of the 
varieties of ovarian cancer just described. Cancerous changes in originally 
benign cysts are much commoner than was formerly supposed, as the result 
of systematic microscopic examination of these tumours has clearly shown. 
As a strictly primary disease ovarian cancer is rare, many instances originally 
regarded as primary being shown subsequently to be secondary to cancer 
of some other viscus. The obtrusive size of the secondary growth directs 
attention to it, while the primary growth being small, and giving rise to no 
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Fig, 410. Seoondaey Ovarian Carcinoma. The primary growth was 
situated in the pelvic colon. The microscopic appearances are shown in 
Figure 411. A, Site of section shown in succeeding figure. 


after death from mammary cancer, stomach-cancer, and cancer of the 
intestine. But it must be recollected that in such cases the afiection of 
the ovary is not recognized during life unless the tumour is of large size ; 
consequently the frequency of secondary ovarian cancer, as clinically met 
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with, is probably considerably underestimated. It is probable that from 
a clinical standpoint cancerous changes in an ovarian cyst are the most 
frequent, secondary cancerous tumours coming next, and the true primary 
growth last in order of frequency. 

The transference of cancer-cells to the ovaries in secondary ovarian 
carcinoma may be via the lymphatics, or by an adherent omentum ; or it 
may occur by direct implantation of cells which, passing through the bowel- 
wall and escaping into the peritoneal cavity, gravitate to the ovaries, where 
they lie in the most dependent part of the peritoneal sac. Such implanted 
cells have been actually found on the surface of normal ovaries. 

Secondary carcinoma of the ovaries appears in both the afore-mentioned 
types, i.e. the cystic and the solid. The most common form is that of a 
solid tumour, resembling a fibroma which has been invaded by columns 
and masses of cancer-cells ; when secondary to a bowel-carcinoma, the. 
growth is a columnar-celled cancer (tubular carcinoma) {see Fig. 411). 



Fig. 411. Secondaky Ovarian Carcinoma. The malignant tubules in a 
dense fibrous stroma resemble those of th(‘ primary growth, which was a 
columnar-celled carcinoma of the colon (^ee Fig. 410). 

Inoperable carcinomata of the ovaries soon become fatal, and only 
10-20 per cent, of cases operated upon remain free from recurrence. With 
bilateral malignant disease only a few isolated cases finally escape recurrence. 

In order to improve the prognosis in all cases of ovarian cancer, both 
ovaries, both tubes, and the uterus should be removed en masse, together 
with any palpably enlarged glands. 

KRUKENBER6 TUMOURS OF TBDEl OVARIES 

Under this heading is included a type of bilateral solid ovarian tumours 
which is commonly regarded as secondary to cancer of the stomach. 
These growths form solid smooth non-adherent tumours of only moderate size 
{e,g, 10 X 10*3 cm.) {see Fig. 412). They may contain cyst-like spaces 
from degeneration, and are almost always accompanied by ascites. Histo- 
logically they were first regarded as sarcomata by Krukenberg and also by 
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Flo. 412. Khfkenberc Titmouk. Illustrating the shape of the tumour and the 
smooth surface. (Wilfred Shaw.) 



Fig. 413. The signet-ring cells are shown in a libroaarcomatous stroma. They 
are collected together in bunches. (Low power.) (Wilfred Shaw.) 
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Marchand. In a very cellular stroma lie large cells with clear protoplasm 
and an ecc(‘ntric f]att(‘n<‘(l luicicus ; these sigiu't-ring cells set in a sar- 
comatous ” stroma lonn tlit^ cliief histological ieature of the growl li (see 



Fig. 414. The same as Figure 413. Illustrating the character of the signet 
rings. (High power.) (Wilfred Shaw.) ^ ‘ 

Figs. 413 and 414). The mode of transference of cancer-cells from the 
stomach, or bowel, to the ovaries was discussed on page 615. 

BENIGN CONNECTIVE-TISSUE TUMOURS OP THE OVARY 

Fibromata. Apart from the frequent small fibrous outgrowths (empora 
fibrosa), which arise from ruptured and unruptured follicles, and which 
some regard as true surface-fibromata, connective-tissue tumours are 
uncommon, comprising only about 5 per cent, of all ovarian tumours. 
Excluding the small debatable surface-fibromata, there still remain two 
fairly distinct types of fibromata of the ovary to be described. The common 
variety is that in which the entire organ is replaced by the new growth, but 
there is a less frequent form {encapsulated fibrorna) in which the growth is-^ 
invested by a capsule consisting of the tunica albuginea, and of a variable 
amount of ovarian cortical tissue, which occasionally permits the tumour 
to be shelled out in a manner somewhat similar to the enucleation of a fibroid 
from its bed in the uterine wall. This latter class is rare and is invariably 
benign. 

^ “Krukenberg Tumours of the Ovaries.” Wilfred 8haw, F.K.C.S., Ptoc. Roy. 8oc. Med , 
1926, vol. xix., Sect. Obst. and Gyn., pp. 49-55. 
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The characters of the commoner variety {diffmed fibromata) are as 
follows : they are frequently bilateral with one tumour much larger than 
the other. In size, they may become as large as a man's head. The general 
shape of the ovary is usually preserved . The surface is smooth and shiny ; 
shallow sulci, separating large, smooth lobes, are present. On section, the 
colour of the interior is dull white. Adhesions are rare. These tumours 

do not open up the layers 
of the broad ligaments ; 
they possess a pedicle 
which allows of free move- 
ment and which, as three 
examples in the Charing 
Cross Hospital Museum 
show, may become twisted, 
leading to intense conges- 
tion of the tumours. In 
consistence ovarian fibro- 
mata are, as a rule, ex- 
tremely hard, but hyaline 
degenerative changes are 
common, leading to the 
formation of liquefactive 
areas and cystic cavities. 
(Edema may also occur, 
but less frequently than 
hyaline liquefaction. Small 
haemorrhages in cyst-like 
cavities are occasionally 
observed. 

Histologically, an 
ovarian fibroma is com- 
posed of groups of irregular 
spindle- cells packed into 
areas separated by bands 
of coarser fibrous tissue. 
The cellular areas are by 
no means of uniform 
appearance. In some, the 
new cells are seen to have 
developed into mature 

Fi«.415. Saecoma or the Ovaky (Charing Cross fibrillary tissue with scanty 
Hospital Museum). Multipara, aged 43. nuclei, and in which hya- 

line. degeneration has 
already set in. In consists of young fibroblasts of typical 

spindle shape, the latter frequently giving rise to the impression that the 
growth is a spindle-celled sarcoma. The clinical history of non-recurrence 
after many years proves that such tumours are dangerous than 

those composed entirely of dense non-nucleated, and perhaps hyaline, 
fibrous tissue. On the other hand, this type of apparently simple fibroma, 
with a structure indistinguishable from that of ovarian stroma, may prove 
to be extremely malignant and lead to rapid dissemination, so that a prog- 
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nosis based upon histology alone may prove to be quite misleading {see 
Sarcoma of the Ovary), 

One notable clinical feature of these growths, even when quite innocent, 
is that they are frequently associated with hydroperitoneum, and more 
rarely with hydrothorax. Ovarian fibromata are found at all periods of 
life. Our youngest case was in a child of twelve years, and our oldest an 
adult of seventy. In both the pedicles were twisted. 

Adenofibromata. Very exceptionally ovarian fibromata contain cystic 
gland-spaces, lined by cubical or columnar epithelium. Giles has recorded 
a case of this type ; the tumour was larger than an adult's head, and in 
some of the spaces, the epithelium was thought to show malignant proli- 
feration, but clinically the tumour proved to be benign. Spencer has 
met with a similar case, but these tumours are very rare. The adeno- 
matous formation leads to pseudomyxomatous degeneration, and these 
tumours are softer than are pure fibromata. Although they may become 
cancerous, this is exceptional. 

Myofibromata and myomata have been described, but are very rare. 

All the above connective-tissue tumours grow very slowly, have a well- 
formed pedicle, and are hence very mobile. Owing to their hardness and 
free mobility, they cause pain on bodily movement, and lead to ascites 
through mechanical irritation to the peritoneum. 

MALIGNANT CONNECTIVE-TISSUE TUMOURS OP THE OVARY 

Sarcomata. These rare tumours occur in every period of life and are 
often found at an earlier age than carcinoma, in fact the majority are found 
at about the age of puberty, and after the menopause. When found in 
young girls these growths are usually of the round-celled type and are 
extremely malignant. In about half the number of recorded cases the 
growths were bilateral, and as in the case of fibromata, one tumour may be 
much larger than the other. In size, ovarian sarcomata may attain enor- 
mous dimensions ; they are usually pediculated, and oval in shape ; their 
surface presents a certain degree of lobulation {see Fig. 415), and large veins 
may be seen under the stretched tunica albuginea. Some sarcomata are com- 
posed of spindle-cells ; these are hard tumours, difficult to distinguish from 
fibromata. Others are made up of round embryonic cells and have a softer 
consistence ; they may even be brain-like in their softness. Cystic cavities 
are common, and the cysts may be filled with blood {see Fig. 416). Finally 
both the spindle-celled and the soft forms may be found in one and the same 
tumour. Microscopically the hard variety is found to contain a large 
amount of innocent-looking fibrous tissue arranged in strands which enclose 
groups of spindle-cells with large nuclei. The latter show multiple chromatin 
granules, and vary in size and shape. 

In endeavouring to decide whether a hard cellular connective-tissue 
tumour of the ovary is an innocent fibroma or a malignant sarcoma, stress 
must be laid upon the characters of the nuclei of the cellular elements; 
variation in shape and size, a rich supply of chromatin, and evidence of 
mitosis, are all points in favour of malignancy. But, as we have stated in 
connection with fibroma, there is room for error in attempting to form an 
opinion as to malignancy solely from the microscopic examination of these 
connective-tissue growths. 
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The microscopic characters of the soft or roiind-celled sarcoma are much 
more distinctive. 

The small round cells hav(‘ a deeply staining, relatively large nucleus, 
centrally situated in a cl(‘ar cyto])lasm. Multinuckaited giant-cells are 
common amidst the small round (‘clls. Tluai* is an intercellular stroma 
which ramifies between the individual cells, and by which the latter are 
often arranged in an alveolar pattern. The vessels are embryonic, having 
only an endothelial coat ; their lumina may be seen to be filled with sar- 
coma-cells. Free haemorrhages are often seen surrouiahal by areas of 



Kio. 41(). Sarcoma of the Ovary, l^oth ovaries were the seat of sarcoma, 
and secondary deposits w(‘re removed from the peritoneum of the utero-vesical 
pouch. The dark areas are cysts filhal with blood -eoa<'ula. The microscopic 
characters are s(‘(‘n in I^'igiirc 417. 

degeneration. The round-celled sarcoma is very malignant ; metastases 
are found early, and masses of sarcomatous growth occur on the peritoneum 
together with ascites. 

Melanosarcoma occurs both primarily and secondarily in the ovai^. 
Endothelioma. This is a type of sarcoma in which the origin of the 
proliferating cells can be traced to the endothelial lining of lymphatics 
and blood-vessels. These growths are frequently bilateral. They resemble 
carcinomata of the ovary so closely in every clinical detail (occurrence in 
youth, shape, rapid growth, ascites, dissemination and cachexia) that a 
differentiation before operation is impossible. 

Histologically it is often extremely difficult to decide between an 



Fia. 417. Small Roijni)-('ellei> Sarcoma of tjjk ()\Aiiv. Section from 
specimen shown in l^^ignre 41 (>. X 105. A, Ovarinn cort(*x. H, Sareoinatons 
growth ; the latter was very soft and degenerate*. 



Fig. 418. Solid Endothelioma of the Ovary (x 80). The cells filled up 
the lymphatic channels, from the endothelial linings of which they arose. 
There is an abundance of dense fibrous- tissue stroma which is unusual with 
ovarian endotheliomata. 
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endothelioma or a round-celled sarcoma, and a growth of epithelial origin. 
The case of endothelioma can only be decided by demonstrating the trans- 
formation of the normal endothelial cells into the cells of the tumour {see 
Figs. 418, 419), and when cysts are present they are lined by typical flattened 
endothelium, composed of cells variable in shape and arranged in many 
layers. Generally speaking, the cells and their nuclei are polymorphic ; 
syncytial masses exist, and wandering cells are present. Hyaline and 
mucoid degeneration makes its appearance in the stroma, just as in epithe- 
lial growths. Sometimes endotheliomata are cystic and papillary, and then 
they are difficult to distinguish from either primary or secondary adeno- 
carcinomata. 



Fig. 419. Solid Endothelioma of the Ovary (X 278). Same section as 
that in preceding figure under a higher power. 


Macroscopically, sarcoma and endothelioma are softer than fibromata. 
Their section is brain-like and white ; areas of hsemorrhage, fatty degenera- 
tion, and necrosis are common. The contents of the cystic endotheliomata 
are thin and serous, not pseudomucinous. The cystic growths are always 
solid in parts, and the solid areas are soft and brain-like. 

Periendothelioma. The relative incidence of periendothelioma in the ovary 
is given by Goodall as eight periendotheliomata to one sarcoma, whereas in 
the rest of the body this proportion is reversed. This fact and the behaviour 
of the growth, i,e. its tendency to metaplasia (which makes it difficult at times 
to distinguish it from a carcinoma or a sarcoma), has caused Goodall to con- 
clude that the interstitial cells of the ovary, and not the connective tissue, 
form its source of origin. The new cells are small, round and epithelioid 
in appearance (see Fig. 420). The collections of epithelioid cells are seen to 
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surround the lumen of the particular vessel from which they arose, and from, 
whence, spreading radially, they invade adjacent tissues for a variable 
distance. Large strands of fibrous tissue intervene between one cellular 
area and another, so that periendothelioma can be demonstrated as starting 
from multiple foci. This type of growth is firmer than a round-celled sarcoma, 
but, like the latter, it has a smooth, homogeneous cut-surface. In our own 
experience this type of sarcoma is the least malignant of all ; in Doran and 
Lockyer’s case of periendothelioma of uterus, tube and ovary, the patient was. 



Fig. 420. Periendothelioma of the Ovary (x 80). The growth consisted 
of solid masses in the wall of a teratomatous ovarian cyst. 


well after five years, although it was reasonably certain that all the growth 
had not been removed. 


OVARIAN TERATOMATA 

Teratomatous Cysts : Ovarian Dermoids. Teratomatous ovarian cysts 
are usually termed dermoids of the ovary, but this is not strictly accurate. 
A dermoid is a cyst produced by the inclusion of ectodermal structures only ; 
its cavity is lined with skin and skin-appendages, it contains no hypoblastic 
elements like mucous membrane, and no mesoblastic structures such as 
niuscle, cartilage or bone. On the other hand, we usually find all three 
embryonic layers, epi-, meso-, and hypoblast, represented in an ovarian 
dermoid. The student should bear in mind, therefore, that an ovarian 
dermoid is a teratomatous growth within an ovarian cyst. Whether the 
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cyst-formation is secondary to, and caused by, the teratomatous growth is 
a matter which is unsettled. 

Teratomatous ovarian cysts are usually pcdiculated {see Fig. 421). 
They make up about 10 per cent, of all ovarian tumours (von Franque) ; 
as a rule they occur singly but are often bilateral (14 per cent. Olshausen). 
They have been met with at all ages from the eighth month of intra-uterine 
existence (Reissman), to the eighty-third year of life (Potter). They are 
slow of growth and when small give rise to no symptoms ; they may, there- 
fore, have been in existence for long periods before being clinically recognized. 



Fig. 421. Teratomatous Ovarian Cyst (Dermoid). In the interior of the 
cyst are seen a patch of skin furnished with hairs, and a welhformed tooth re- 
sembling a premolar. The whole of the ovarian tissue is not destroyed, as 
is shown by the presence of a recent corpus luteiim. 

Many teratomatous cysts may occur in one and the same ovary. A tera- 
tomatous ovarian cyst never reaches the dimensions which can be assumed 
by a pseudomucinous cyst ; it is not often larger than a man’s fist, and at 
the most is not bigger than an adult’s head. In shape they are generally 
spherical {see Fig. 421) ; the surface is smooth and glistening; the yellow 
colour of the contents is often seen through the thin membranous cyst-wall. 

If the cyst be regarded as an essential part of the tumour we may say 
that an ovarian ‘ dermoid’ consists (i) of a cyst, and (ii) of a teratomatous 
prominence projecting from its inner wall into the cavity of the cyst. The 
relationship of the cyst or cysts to the normal ovarian tissue is of importance. 
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It is usually found that the ovary is flatten('d find incorporated with one 
part of the cyst-wall to such a degree as to <‘s< npe dctcctioii by the naked 
eye ; less frequently it may form a projection on the outer surface of the 
cyst- wall. Exceptionally, the cystic teratonia may possess a jaalicle of 
its own which attaches it to the ovary, /in many cases ovarian tissue 
bearing follicles or corpora, lutea can be detected in the neiglihourhood of 
the ovarian ligament. This tissue is functionally active and should be 
retained if possible, when the cyst is removed by operation. Figure 422 
shows the presence of a dermoid prominence in a lutein cyst. This is 
probably the result of fusion of a dermoid cyst with a lutein cyst. 

The contents of a teratomatous cyst are fluid at body-temperature 
but become semi -solid and granular on cooling. The teratomatous promi- 
nence is covered by epidermis from which long sl('ndt‘r hairs grow out. 



Fia. 422. Teratomatous Process (Dermoid) in the Waij. ok a Lutein 
Cyst. B, Dilated hl()od-vess<*ls. 1), ' iH'rmoid’ process. L, Ijiteio lamina, 
which lined the greater part of the cyst- wall. 


The skin-elements do not line the whole cyst, but are found on the so- 
called dermoid processes and on the adjacent part of the cyst-wall. The 
dermoid process projects from the wall into the lumen of the cyst. It is a 
solid mass of tissue, often shaped somewhat like a nipple, invested with 
hair and containing sebaceous glands and various bony constituents 
such as teeth {see Fig. 425), portions of the lower jaw, flat skull bones, long 
bones, etc./ 

After removal, when the cyst-contents have had time to solidify, the 
cyst-wall looks dry and shrunken, and crackles when handled ; it then pits 
on pressure and has a doughy consistence. The contents consist of seba- 
ceous material, coils of long hair, granular debris, fat-gloluikvs, and crystals 
of cholesterin. In this material are somelinies siani sniall solid balls com- 
posed of a fatty substance with a nucleus of hair ; moiu raridy whitish balls 
of harder consistence are foimfl. These consist of agglommat ions ol she({ 
epidermal cells (epithelial balls). Sometimes balls ('onsisting entiridy of 
shed intertwined hairs are found loose in the cyst-cavity. 

Q. 40 
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The dermoid process, already referred to, represents an attempt at the 
formation of the cephalic extremity of an embryo, and in a favourable 
case the following structures, occurring in superimposed layers, may be 
detected : (1) cutaneous tissues representing the scalp {see Fig. 423) ; 
(2) bone representing the cranium ; (3) an epidermal sulcus in which may 
be found teeth and bone representing the mouth ; (4) neuroglia represent- 
ing the brain ; (5) tubes and depressions, some of which are lined by ciliated 
epithelium, representing the upper extremities of the respiratory and ali- 
mentary tracts. In some teratomatous cysts the nipple-shaped promi- 
nences mentioned do not occur at all, so that the arrangement here described 


Fig. 423 . Section through a Dermoid Process of a Teratomatous 
Ovarian Cyst. The section shows a patch of skin with a hair-follicle siir- 
rounfled by abundant sebaceous glands. The tubules, a, a, represent rudi- 
mentary sweat-glands. 

is not of imiversal occurrence in these tumours. The significance of these 
findings will be referred to again in connection with the histogenesis of 
ovarian dermoids. 

It will thus be seen that a variety of tissues of ectodermal and meso- 
dermal origin occur in these tumours, and some of them deserve more 
particular mention. 

Skin only occurs in patches ; it resembles its normal prototype in con- 
sisting of a cuticle resting upon a ciUis vera, and in being furnished with hair- 
follicles and abundant sebaceous glands {see Fig. 423), and occasionally with 
a few ill-developed, spiral sweat-glands. Fatty tissue is often found beneath 
it, and sometimes striped muscle-fibres. Imperfectly formed nails are also 
sometimes found. Hair in ovarian ‘ dermoids ’ may be either dark or light in 
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colour ; individual hairs may attain the length of many inches, and some- 
times they grow through the cyst-wall so that their free ends appear upon the 
outer surface. The intveresting statement is made by Bland-Sutton that as 
age advances, hair in ovarian dermoids becomes grey, or may be shed, render- 
ing the dermoid tumour ‘ bald.’ Sebaceous glands are active and abundant, 
and form the source of the characteristic fatty contents of the cyst. Epithelial 
balls have received special attention from Bland-Sutton. They are described- 
as about the size of pills, and are composed of masses of shed epidermal 
scales, aggregated around a rolled-up hair. They are not often seen, but 
may occur in very large numbers, so as practically to fill up the cyst-cavity. 



Fig. 424. Ovarian Tumour. Showing a structure similar to that of the 
thyroid gland ; such a structure is sometimes seen in teratomata. X 150. 


Teeth are found in upwards of 50 per cent, of ovarian dermoids. They are 
for the most part of the canine or incisor type, and consist of enamel and 
dentine. They may be very numerous, and as many as three hundred have 
been found in a single specimen. They are often partly embedded in bone, 
and in such cases unerupted teeth may also be found buried in the bony 
tissue. Bone is a frequent constituent. Usually it occurs in plates and 
masses of quite irregular conformation. Instances have, however, beeir 
described of imitations of various normal bones of the skeleton ; thus an 
imperfectly formed digit furnished with a nail has been seen, and bony 
masses resembling certain bones of the face or cranium have also been met 
with. Carlilage of the hyaline variety in the form of flat plates is not infre- 
quently found in dermoids. 

In a few rare instances certain structures of entoderrnal origin have been 

40 — 2 
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found, such as patches of thyroid-gland tissue (see Fig. 424), portions of 
intestinal wall consisting of plain muscle and a mucosa furnished with 
Lieberkiihn’s glands, and epithelial tubes lined with ciliated cells which have 
been held to represent the respiratory tract. 

The structures found in cystic ovarian teratomata (ovarian dermoids) 
may accordingly be summarized thus : 

1. Ectodermal : Skin, hair, sebaceous glands, sweat-glands, teeth, nails, 

neuroglia. 

2. Mesodermal : Bone, fatty tissue, fibrous tissue, muscle. 

3. Entodermal : Thyroid (see Fig. 424), mucosa of small intestine and 

air-passages. 

4. Granulation-tissue containing phagocytes. 

The inner surface of the wall of an ovarian teratomatous cyst is composed 
for the most part of granulation-tissue, with patches of skin or mucous 
membrane here and there. It is probable that the granulation- tissue results 
from the chronic irritation caused by the peculiar nature of the cyst-contents. 
Phagocytes in the act of destroying fragments of hair are to be seen in the 
granulation-tissue . 

Occasionally teraiomaious cysts unconnected with the ovary have been 
found in the abdominal or pelvic cavity. These, when pelvic, may arise from 
accessory ovarian tissue ; when abdominal, through the escape of some 
active elements of an ovarian teratoma. 

As stated before, the origin of the C'l/st in which a dermoid pvcess or 
teratoma is found is uncertain ; possibly it is the result of distension of the 
ovarian stroma by the sebaceous contents thrown out by the dermoid pro- 
cess ; it may represent a follicular cyst, a lutein cyst (see Fig. 422), or even 
a lymph-space. It is not infrequently a loculus of a pseudomucinous cyst 
into which a dermoid process has penetrated (see Fig. 425). The terato- 
matous ovarian cyst is not a proliferating tumour but an example of a reten- 
tion cyst ; its enlargement is very slow and is not due to growth of new ' 
tissue, but only to gradual distension of the cyst by the sebaceous secretion. 

The epithelial elements of a teratomatous cyst may become malignant ; 
this occurs in about 3 per cent, of cases. Most frequently seen is the epithe- 
lioma of squamous type, more rarely the sebaceous glands become malignant. 
We have met with one case of secondary periendotheliomatous change 
occurring in a teratoma (see Fig. 420, p. 623). It may be said that a dermoid 
is essentially an innocent growth, and even when malignant areas appear in it, 
the prognosis is good, but, on account of its slow growth and duration, it is 
^ frequently a source of clinical disturbances, such as pressure, axial torsion, 
suppuration, and complications during pregnancy, labour, and the puer- 
perium. Eupture is less frequent than with the proliferating cystomata, 
and it occurs nearly always as a result of trauma, e.g. during labour, but 
a thin-walled teratomatous cyst will rupture sometimes as the result of the 
internal pressure of its own contents. After rupture, adhesions and a false 
capsule form around the escaped contents. It is said that local peritonitis 
around a teratomatous cyst of the ovary may be set up by the penetration 
of the capsule by hairs. 

Solid Ovarian Teratomata. These are the rarest of all ovarian tumours. 
In 1920 Frankel collected sixty cases, and two others from patients aged 
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12 and 30 years were reported by Black, of Memphis, in 1925.1 As 
already indicated, they are clinically malignant, and tend to recur 
rapidly after removal. They may attain an enormous size, and in this 
particular they differ considerably from teratomatous cysts. Their in- 



Fio. 425. COMrouKD Ov^akian Cyst. The lar^t'st loeulus shows a tera- 
tomatous process composed of a tongue-shaped solid (‘jiidt inial mass and four 
teeth set in a bony ridge. The loculus was filh'd with ^ujinular sebaceous 
material and hair. The lower part is an adenoma pseudomiieinosum. 


cidence falls especially in adolescence, although a case has been reported 
in a woman of forty-nine. Generally speaking, they form solid irregularly 

lobulated growths, containing more or less mimermm cystic spaces, 

some of degenerative origin, others lined with epithelium. Microscopic 
1 Anier. Jl. Obst. and Oyn., vol. x., 1925, 345. 
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examination reveals the presence of an extraordinary variety of embryonic 
tissues derived from all three layers of the blastoderm, and these 
occur in confused association, without any attempt at the formation of fully 
organized structures, such as the teeth, skin, and bone which are character- 
istic of teratomatous cysts. The various elements are, for the most part, in a 
very embryonic state and are very irregularly arranged. In consequence of 
their embryonic character the foetal constituents show a pronounced ten- 
dency to active proliferation, tissue-growth is very rapid, and not infre- 
quently it is malignant, metastases being formed in which the embryonic 



Fig. 42(). Soltis Ov arian Teratoma. X 278. Showing areas of three 
distinctive types of new growth. A, Harconia. B, Cartilage. C, Ovarian 
stroma. 1), Embryonic gland- tubules. 

tissue is mostly of sarcomatous type {see Fig. 246), carcinomatous meta- 
plasia being less frequent. On macroscopic section, soft brain -like tissue 
predominates, but this is often combined with numerous small and large 
cysts containing epidermal structures. Microscopically every tissue of the 
human body can be represented, the difierent structures being found in 
varying degrees of development but mostly immature. The clinical features 
are those of a solid ovarian growth, ascites is usually present ; they are 
usually unilateral and occur most frequently in the young adult (33-34 
years, Harris). 

The prognosis is grave; the mortality given by Frank is 88*8 per cent. 
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Histogenesis. The theories that ovarian teratomata might arise from 
'parthenogenesis and sporogeny (asexual reproduction) are deserving of serious 
consideration, and some authorities have no difficulty in accepting partheno^ 
genesis as an explanation for the occurrence of ovarian teratomata. In 
1911 Loeb found that it occurs in about 10 per cent, of guinea pigs before they - 
are six months old. In an animal under control, and with fertilization 
excluded, a follicular cavity in the cortical zone of the ovary was found to 
contain a chorionic vesicle with trophoblast and syncytia penetrating into 
the neighbouring tissue. Moreover, a neural tube was thought to be present. 
Therefore parthenogenesis in mammalia must be accepted. No such regular 
development has ever been observed, to our knowledge, in ovarian terato- 
mata. We see it imitated in chorionic cancer, and this has led some patholo- 
gists to regard that neoplasm as teratomatous. But we are still waiting for 
the discovery of a common cause which will explain the origin of extra- 
genital teratomata in all localities and in both sexes, and this to our mind - 
parthenogenesis fails to do. 

Black suggests that a teratoma may result from the improper develop- 
ment of a uniovular twin, the error being either improper or deficient 
fission or imperfect segmentation of an isolated blastomere. This theory 
would account for a teratoma appearing in any situation (Black). ^ The 
theory enunciated by Cohnheim ascribed the inception of tumours generally 
to misplaced embryonic rudiments, cells or aggregations of cells, which 
became misplaced during the complicated shiftings of the embryonic tissues 
during the developmental process. In this way epidermal and mesodermal 
cells may have become ‘ included ’ in the ovary at an early period of em- 
bryonic development, and such cells, after lying dormant, possibly for many« 
years, may become active and give rise to growths consisting of epidermal 
and mesodermal structures. This was conveniently spoken of as the theory 
of embryonic rests. Again, many writers have attempted to explain the 
occurrence of teratomata by associating them with those aberrant forms of 
pregnancy which result in the production of ‘ conjoined twins,' or with the 
duplication or dichotomy of different parts of the body in the foetus. 

The theory enunciated independently by Waldeyer and by Wilms is that 
both cystic and solid teratomata are the result of some unknown but power- 
ful stimulus applied to the egg-cell ; in response to this stimulus prolifera- 
tion occurs, and the resulting growth may contain cells representative of all- 
the different structures which are normally produced from the egg-cell under 
the stimulus of fertilization. The egg-cell possesses the potential power of 
producing all the tissues of the body ; by some unknown pathological 
stimulus this potential power may be partially evoked, and will naturally 
lead to atypical and inco-ordinate results. A similar stimulus applied to an 
epithelial cell may produce carcinoma ; to a connective-tissue cell, sarcoma. 
But again we have to admit that this ovular theory of Wilms, whilst afford- 
ing a satisfactory explanation for the formation of ovarian teratomata, is 
less helpful in the elucidation of similar growths in other parts of the body 
or of those found in the male sex. 

COMPOUM) OVABIAN TUMOURS 

The varieties of ovarian tumours hitherto described may be regarded as 
generally recognized types ; many individual instances, however, occur of 
^ W. T. Black, M.D., Amer. Jl. Obd. and Gyn.t vol. x., 1925, 345. 
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tumours which cannot conveniently be included within these types owing 
to some peculiarity, usually of the nature of diversity of structure, in dif- 
ferent parts. Thus cystic tumours may be in parts pseudomucinous, in 
other parts papillary ; or a pseudomucinous tumour may show a single ‘ der- 
moid ’ loculus {sec Fig. 425), or a circumscribed fibroma in its wall. Again, 
an innocent cystic tumour may show malignant metaplasia of its epithelial 
or conn(‘ctive-tissue elements, giving rise to a cancerous, or sarcomatous, or 
periendotheliomatous change {see Fig. 420). Again, a solid tumour may be in 
one part fibroma, in another sarcoma {fibrosarcoma) ; or a fibroma may show 
collections of epithelial tubules in some part of its mass {fbro-adenoma). 
The occurrence of plain muscle-fibre in an ovarian fibroma has also been 
described {fibro-myoma ) ; rare instances oi fihro-myosarcoma^ have also been 
recorded. These compound types, though of great interest to the pathologist, 
possess no practical importance beyond the additional difficulty which they 
may introduce into the histological determination of the innocence or malig- 
nancy of individual growths. 

CYSTS ARISING IN THE BROAD LIGAMENT 

Under this heading we may conveniently consider the following varieties 
of cystic tumours : 

Fimbrial cysts. 

Epoophoronic cysts. 

Cysts of Kobelt’s tubes. 

Cysts of the hydatid of Morgagni. 

Fimbrial Cysts. The view was once commonly held that all broad- 
ligament cysts which reach a size sufficiently large to render them cliiiically 



of t]u‘ ovary (O.T.) was removed with the (*vst. K.. I'Vdlopian Tube. A.E., 
Abdominal end of Tube. U.E., lUeriiu? end of Tul)c. O.F.. Ovarian fimbria. 
O.T., Ovarian Tissue. O.. Ovary (site of), C., Cyst opened to show contents 
solidified by formalin solution. 
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important were parovarian, i.e. that they arise from the epoophoron, 
or organ of Eosenmiiller. Keith has shown that this view is wrong, and that 
such cysts have their origin from developmental rcanaijis in the neighbour- 
hood of the ovarian fimbria of the Fallopian tube. Tht‘ tmn Jimbrial cyst 
is therefore here used as the title of those cysts which have previously been 
described as far ovarian. 

Origin. The ovarian fimbria of the tube has been shown by Keith to be 
formed in part from the genital ridge, and to contain (in the new-born child) 
a portion of ovarian tissue continuous with the hilum. 

In a large percentage of subjects, one or more tiny cysts will be found 
close to the ovarian fimbria ; such structures are developed in the homo- 
logues of the rete testis of the male (Keith). Keith, in a series of preparations, 



Fia. 428. Fimbrial Cyst (Royal Colle^^e of Surgeons M uHcuni ). The h'allopian 
tube is stretched over the summit of the cyst which occu])i(‘S the mesosal[)inx. 

The ovary is seen on the side opposite to the tube. The ovarian fimbria is 
much elongated. A cluster of papillomata is seen on the inner surface of the 

cyst'Wall. 

has shown all the stages of development from these minute fimbrial cysts 
into large tumours. A similar development from small parovarian cysts 
into large tumours has never been demonstrated. 

Characters. Fimbrial cysts vary in size from minute dimensions to very 
large tumours. As they grow they develop between the layers of the 
broad ligament and open up its peritoneal folds. Thus the Fallopian tube 
becomes arched and elongated over the upper surface. The ostium of the 
tube is attached to the outer surface of the cyst, and the ovarian fimbria, 
which runs from the tubal ostium to the ovary, is stretched out over the cyst- 
wall. The ovary is generally quite separate and distinct, but in the case of * 
very large cysts it may become greatly thinned and flattened out, and 
incorporated in their walls. 

The pedicle of a fimbrial cyst is composed of that portion of the broad 
ligament which is not occupied by the cyst. It follows that only cysts of 
comparatively small size can be said to possess a pedicle (see Fig. 427). When 
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large enough to occupy all the space between the peritoneal folds of the broad 
ligament the cyst becomes sessile. 

The cyst is unilocular and has a very thin, but comparatively strong, wall 
which is loosely attached to the investing peritoneum. The inner surface is 
smooth excepting for the occasional presence of a few warty growths (see 
Fig. 428). Microscopically the wall is seen to contain connective tissue and 
-.muscle-fibres, and the lining consists of columnar ciliated epithelium. The 
contents consist of a limpid alkaline fluid, nearly or quite as colourless as 
water, and having a low specific gravity (1004-1006) ; it contains a faint 
trace of albumen and very rarely pseudomucin. It is solidified by immersion 
in formalin solution^(see Fig. 427). 



Fig. 429. Fimbkial Cyst. The section shows the scanty epithelial lining 
consisting of imperfectly preserved cubical cells. A is merely an inclusion of 
lining-epithelium due to the fusion of two fibrous papillomata. 


Clinical Features. Fimbrial cysts probably never develop before puberty, 
they grow very slowly, and may exist for many years without causing serious 
symptoms. 

Large cysts, after opening up the broad ligament, may burrow down- 
wards into the paravaginal and pararectal connective tissues, displacing the 
uterus upwards and forwards or to one or other side. They may also elevate 
—the peritoneum and open up the mesosigmoid or mesocseciim, reaching by 
this retroperitoneal route high up into the abdomen. 

As both fimbrial cysts and papilliferous ovarian cysts are found in the 
broad ligament these growths may be confused one with the other, especially 
as fimbrial cysts may contain papillomatous growths (see Fig. 427). Fimbrial 
cysts with their intracystic papillomata are, however, essentially innocent, 
whilst papilliferous ovarian cysts often present malignant characters. 
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Epodphoronic Cysts (Paxovarian Cysts). The canals of the epoophoron am 
formed of circular muscle-fibres and an epithelium provided with cilia 
(Fig. 39, p. 44). One, or occasionally several, of these develop into cysts, 



Fig. 430. Parovarian Cyst arising in the Epoophoron, otherwise 
CALLED THE PAROVARiUM OR Organ OF Rosenmuller {see p. 67). (Doran.) 

which are generally quite small {see Fig. 430) ; they may, however, attain a- 
size equal to that of a large fimbrial cyst. Such cysts generally arise in the 



Fig. 431. The Fallopian Tube, Ovary, and Mesosalpinx of the Left 
Side (Charing Cross Hospital Museum). On the free edge of the mesosalpinx 
is seen a cluster of small pediculated cysts, probably derived from Kobelt’s 

tubes. 

vertical tubules of the epoophoron, more rarely they originate in the duct 
of Gartner. They are small translucent structures with a thin capsule con- 
taining connective tissue and muscle-fibres. Their contents consist of colour- 
less fluid of low specific gravity containing salts and a trace of albumen. 
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Cysts arising in the- lower segment of Gartner’s duct have been described in 
the section dealing with the vagina (p. 343). 

Cysts of Kobelt’s tubes never attain a large size {see Fig. 431) and never 
cause clinical symptoms. They are probably pronephric in origin. 

Cysts of the Hydatid of Morgagni.* These structures have already been 
described on page 548. 

SECONDARY CHANGES IN OVARIAN TUMOURS 

(1) Axial Rotation : Torsion of the Pedicle. This accident is found to have 
occurred in about 2 per cent, of cases submitted to operation. The tumours 
which are most likely to undergo this change are cysts of moderate size 
with a fairly long thin pedicle which allows them to rise above the pelvic 
brim. It occurs more rarely with solid ^ than with cystic tumours, and those 
of very large size are usually prevented by their bulk from rotating. The 
extent of the torsion varies from one half-turn to twelve complete turns ; a 
twist of less than one half-circle probably does not affect the circulation in 
the tumour at all. The effects produced upon the tumour vary with the 
extent of the torsion, and probably with the rapidity of its production ; 
these effects may be described in three stages. 

(a) Congestion. A moderate twist is sufficient to compress the thin- 
walled veins of the pedicle, and arrest the venous return from the tumour 
without greatly reducing its arterial supply. The vessels subjected to com- 
pression are the ovarian vessels, which reach the tumour through the 
infundibulo-pelvic fold. The uterine artery is not affected, but since the 
uterine veins communicate freely with the pampiniform plexus in the broad 
ligament, the uterine circulation is also disturbed. On the distal side of the 
twist it is accordingly found that the Fallopian tube, broad ligament, and 
cyst-wall are greatly swollen. On the proximal side of the twist swelling 
also takes place, but to a less marked extent ; this is to be explained by the 
fact just mentioned that twisting of the broad ligament interferes to some 
extent with the venous outflow from the uterus itself. Both the pedicle and 
the tumour become engorged with venous blood, extensive interstitial 
haemorrhage occurs, and, in addition, bleeding takes place into the loculi 
of the cyst. As a result, enlargement of the tumour takes place, and 
in some cases spontaneous rupture, from increased tension due to intracystic 
effusion of blood, has been observed. ^Tumours in this condition are usually 
of a dark plum colour (PL XXXI.), and dull, having lost the polished appear- 
ance characteristic of the unaltered cyst- wall. In this condition the tumour 
is liable to become infected from the bowel . Ad hesi ve peritonitis is frequently 
found around it, causing adhesions to neighbouring intestinal coils, to the 
omentum, and the abdominal wall ; adhesions are not, however, invariably 
present. Extensive thrombosis is often observed in the veins of the pedicle 
on both sides of the twist, and it may spread far into the large veins of the 
broad ligament. 

(b) Necrosis may take place from sudden arrest of the arterial supply or, 
more gradually, as the result of extreme congestion. The tumour in this 
condition is very liable to become infected from adherent coils of intestine, 

^ An instance of solid ovarian carcinoma with twisted pedicle and consequent fatal 
intraperitoneal haemorrhage is recorded by Schumann, Amer. Jl. Obst. and Gyn., vol. x., 
1925 , 273 . 
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giving rise to suppuration or gangrene. But even when the twist is sufficient 
completely to kink the arteries, necrosis may not occur if the change has 
been a gradual one and the tumour is small ; the omental and other adhesions, 
which rapidly form, become vascularized and are able to furnish sufficient 
blood to maintain the vitality of the tumour. If the twist is too rapidly 
produced to allow time for adhesions to form and become vascularized, this 
alternative source of blood-supply will not be available and necrosis will then 
ensue. 

(c) Detachment may occur, from atrophy of the tissues of the twisted 
portion of the pedicle. Fresh connections having been formed during the 
process, the tumour not only maintains its existence but may actually- 
increase in size, and appear to be growing from some other abdominal organ. 

Causation. Not much is known about the causes of axial rotation. The 
conditions which predispose to its occurrence are, small size and free mobility 
of the tumour, and laxity of the abdominal wall. It is therefore not uncom- 
monly met with in pregnancy and the puerperium. Trauma or muscular 
strain may in some cases actually initiate the rotation, and once started the 
movement may, perhaps, continue spontaneously. There has been great 
discussion as to the direction of the movement of rotation. It appears that 
the movement may occur in either of the two possible directions, and that in 
the majority of cases it follows the direction of the movement of supination- 
of the forearm on the affected side, i.e. the tumour rotates towards the side 
to which it belongs. An instance of axial rotation of an ovarian cyst in the 
foetus has been recorded. 

(2) Infection. Ovarian and fimbrial cysts are much more prone to 
infection than are uterine fibroids. They may become involved in the spread 
of septic or gonorrhoeal infection from the uterus and the Fallopian tubes, 
or by the passage of organisms into them from the bowel through adherent 
coils of intestine. In pre-antiseptic times, infection often followed the 
operation of tapping a large cyst through the abdominal parietes. Infection 
is, however, much commoner in the case of small pelvic cysts than in the 
larger abdominal ones. As already mentioned, axial rotation is a powerful * 
predisposing cause of bowel adhesions, and consequently of infection also. 

^It is stated that ‘ dermoid ’ cysts are especially prone to become infected, but 
the evidence upon which this statement is based is inconclusive ; probably, 
in many cystic teratomata described as containing pus, the characteristic 
sebaceous contents were mistaken for purulent fluid, owing to the resem- 
blance of their naked-eye characters to pus. It is not uncommon to find 
certain loculi of an infected cyst containing pus, while the contents of the 
others are non-purulent. The infective process is clinically found to be much 
more often chronic than acute ; not infrequently, the pus is sterile at the 
time of operation. 

A suppurating ovarian cyst becomes closely adherent to neighbouring ' 
viscera, and, after destroying the intervening walls, may discharge spon- 
taneously by perforation into the rectum, the bladder, or the vagina. If the 
cyst contains a teratomatous (dermoid) process, hair and teeth may then be 
passed per rectum or through the urinary passages. It would seem that 
suppurating teratomatous cysts are more liable to perforate the bladder than 
other varieties of ovarian cysts, a point which is no doubt explained by their 
being more frequently found in the utero-vesical pouch. It is a possible, but 
extremely rare, occurrence for a suppurating ovarian cyst to rupture into 
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the peritoneal cavity. When a pyosalpinx is also present a communication 
‘ may he established between them, forming a tvbo-ovarian abscess. 

(3) Rupture. Three conditions may lead to rupture of an ovarian cyst : 

(1) traumatism ; (2) sudden increase of intracystic tension from haemor- 
rhage or suppuration ; (3) morbid changes in the cyst-wall. Spencer Wells 
stated that rupture had occurred in 24 per cent, of his series of 1000 ovario- 
tomies. 

(1) Thin- walled cysts can sometimes be felt to rupture during a bimanual 
examination ; this is especially liable to occur under anaesthesia with com- 
plete muscular relaxation. During labour, an ovarian cyst in the pouch of 

-Douglas may rupture from the pressure exerted upon it during the delivery 
of the foetus. A large cyst may no doubt be ruptured by direct abdominal 
violence such as a blow or a fall. 

(2) Axial rotation is by far the commonest cause of any considerable 
haemorrhage into an ovarian cyst. The spontaneous rupture of suppurating 
cysts has already been mentioned. 

(3) In the colloid cysts (pseudo-myxoma) the wall is unusually friable, 
and spontaneous rupture may occur from mere inability of the tissues to 
support the normal amount of intracystic tension. Papillary growths, either 
innocent or malignant, may actually perforate the cyst-wall, or by weaken- 
ing it, lead to spontaneous rupture. Cystic carcinomata of the ovary not 
infrequently undergo spontaneous perforation into the peritoneal cavity, 
owing to the friability of the cancerous tissues. 

Results of Rupture. These depend entirely upon the nature of the cyst- 
contents which are effused into the peritoneal cavity. Serous fluids of low 
specific gravity and scanty albuminous contents, such as those found in 
fimbrial and follicular cysts, are readily absorbed by the peritoneum, with- 
out any local inflammatory reaction taking place. No serious consequences 
need therefore be anticipated from such an accident as the bursting of a 
small cyst during clinical examination. fThick fluids containing large quan- 
tities of albuminous material, such as those found in pseudomucinous cysts, 
or thick fluids containing fat, loose hair, and other solid materials, such as 
are found in cystic teratomata, do invariably produce a local peritonitic 
reaction. Small quantities of such fluids sometimes become completely 
encysted by adhesive peritonitis, but more commonly the fluid escapes in 
large amount and becomes diffused over the peritoneal cavity ; it then tends 
to accumulate in certain positions, viz. in the pouch of Douglas and in the 
renal pouches, as is the case with all free fluids in the peritoneal cavity. It 
resists absorption, and the adhesive inflammation which is set up is a pro- 
tective process, which has the effect of isolating and imprisoning the foreign 
material. Unless the cyst-contents were infected at the time, general peri- 
tonitis does not supervene. 

In the case of teratomatous and papillary cysts a further result ensues, 

^ viz. the active epithelial elements which these tumours contain become 
engrafted upon the peritoneal membrane and grow there. Thus a crop of 
peritoneal warts may be found, after rupture of a papillary cyst, not only in 
the neighbourhood of the tumour but also in distant parts. Cases have been 
described in which, after rupture of a teratomatous cyst, numbers of small 
epithelial growths with hairs have formed upon the peritoneal membrane. 
It is probable also that in some instances non-ovarian abdominal teratomata 
have been formed by peritoneal implantation from ruptured cystic ovarian 
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teratomata. The rupture of a malignant ovarian cyst is followed by rapid 
spread of the growth to the surrounding peritoneum. It is now well estab- 
lished that in non-malignant cases of peritoneal implantation, spontaneous- 
disappearance of the peritoneal growths occurs after removal of the primary 
tumour. 

(4) Adhesions. Plastic peritonitis may occur around an ovarian tumour 
in consequence of axial rotation or infection, as has been already mentioned. 
Many tumours become adherent, however, in which these changes have not 
occurred. Small growths lying in the pouch of Douglas are more often found 
to be adherent than larger ones occupying the abdominal cavity. Coincident 
disease, such as appendicitis, salpingitis or pelvic peritonitis from uterine 


Fig. 432. Papilliferous Ovarian Cyst (X 105), which has undergone 
psammomatous change. P, Psammoma-body. 

infection, is the usual explanation of the formation of the adhesions. In 
some instances the unaltered tumour may itself cause sufficient peritoneal 
irritation to produce the same result without the aid of bacterial infection ; 
cystic-teratomata are believed to be especially liable to form adhesions in 
this way. On the other hand, solid tumours, such as fibromata, become 
adherent more rarely than cystic tumours, though the amount of peritoneal 
irritation which they cause must be greater. 

Adhesions result in more or less complete fixation of the tumour ; when 
thus confined in the pouch of Douglas it is often spoken of as ‘ incarcerated.^ 
Adherent pelvic tumours cause pain and usually menorrhagia ; and there 
can be no doubt that the formation of adhesions increases the urgency of the 
other symptoms to which these tumours give rise. Operative difficulties 
may also arise from adhesion of coils of intestine to the growth. 
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(5) Malignant Degeneration. The occurrence of carcinomatous or 
sarcomatous changes in the wall of an innocent ovarian cyst has been 
described in another place. 

(6) Degeneration-Cysts in Solid Tumours. Cystic cavities are frequently 
met with in the interior of both innocent and malignant solid tumours. They 
result from myxomatous degeneration or coagulation-necrosis ; their walls 
are ragged and irregular, their fluids contain altered blood and tissue-debris, 
and they possess no epithelial lining. It will be recollected that similar cysts, 
due to hyaline liquefaction, are frequently found in fibroid tumours of the 
uterus (see p. 397). 

(7) Psammomatous Degeneration. The occurrence of this curious change 
is rare in ovarian cysts. Globular bodies composed (according to the analysis 
of Lassaigne) of cholesterin, albuminous matter, and sub-phosphate of lime, 
may be formed in the stroma of papilliferous cysts. These bodies may be 
hard or soft, according to the amount of earthy deposit they contain. On 
section they show a laminated structure (see Fig. 432). 

CLINICAL FEATURES OP OVARIAN TUMOURS 

Exact pathological diagnosis by clinical methods is at present impossible, 
but careful consideration of each case will usually admit of its being allotted 
bo one of three classes, viz. : (a) Benign cystic tumours ; (b) Benign solid 
tumours ; (c) Malignant tumours. The clinical features will therefore be 
considered in relation to each of these three classes in turn. 

The age-incidence of ovarian tumours generally is very wide ; they may 
occur in the foetus, or they may first be recognized in extreme old age. 
Operations for their removal have been undertaken with comparative fre- 
quency in children under twelve years of age, and in a few cases infants 
under two years of age have been surgically relieved of these growths. Sir 
John Williams showed from a study of statistics, now over forty years old, 
that ovarian tumours occurred with decidedly greater relative frequency in 
unmarried than in married women. 

Benign Cystic Tumours 

S3nnptoms. Innocent ovarian cysts produce few symptoms, those met 
with being mainly due to their size, their position, or to secondary cJianges 
which have occurred in them. Their presence does not necessarily affect 
any of the ovarian functions, as, even when they are bilateral, a certain 
amount of active ovarian tissue persists. They do not as a rule cause pain, 
nor do they affect the general health. As a rule their rate of growth is com- 
paratively slow, although more rapid than that of fibroids. An ovarian cyst 
may accordingly attain a large size before the patient’s attention is 
attracted to it, and then it may be only the abdominal enlargement of which 
she complains. 

As a result of secondary changes they may, however, rapidly increase 
in size. Teratomatous cysts often remain stationary for long periods. 

The position occupied by the tumour is, however, an important factor 
in the case. Small tumours not exceeding the size of a cricket ball usually 
lie in the pouch of Douglas, into which they sink by gravity. When exceeding 
this size they generally rise above the pelvic brim into the abdominal cavity, 
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where they ride free among the viscera. If the ascent of such a tumour is 
prevented by absence of a pedicle, or by any other cause, pain usually super- 
venes, being due in part to crowding of the pelvic viscera proper, in part to 
disturbance of the pelvic circulation, and sometimes to direct pressure upon 
the nerves which pass out through the sacro-sciatic and obturator foramina. 
It is very uncommon for ovarian cystic tumours in the pelvis to cause reten- 
tion of urine from pressure on the urethra or the neck of the bladder, but 
frequency of micturition is commonly observed in such cases. The rectal 
functions are not disturbed, but menstruation may become more painful 
and more profuse than usual, probably as a result of obstruction to the 
venous return from the uterus by pressure on the bases of the broad ligaments. 
If adhesions are formed, the tumour may become a source of pain, which is 
aggravated by menstruation, by exertion, jolting, coitus, and constipation. 

Ovarian cysts which have risen into the abdominal cavity proper cause 
far less trouble than those detained in the pelvis. They do not give rise to 
pressure-symptoms until they are large enough to fill the greater part of the 
abdomen and stretch the abdominal walls ; in extreme cases they may, 
however, displace the diaphragm upwards/ and embarrass the action of the 
heart and the respiratory movements, and also obstruct the circidation 
through the great abdominal veins, thus leading to haemorrhoids, and to 
oedema of the lower extremities. Even in the case of the largest cysts the 
amount of endema is not extreme, but enormous varices of the superficial 
veins of the lower abdominal wall may occur from pressure on the pelvic brim 
obstructing the venous return through the parietal veins (Fig. 434). ^n cases 
such as these, the general health may become profoundly deteriorated ; 
emaciation may be extreme, resembling that found in the late stages of 
cancer, and clinical observers of fifty years ago were accustomed to describe 
an ‘ ovarian facies ’ in such cases — a peculiar sallow tint of the skin, with am 
expression of weariness and sufiering. Owing to the popularization of the 
operation for removal of ovarian tumours, cases are now very rarely allowed 
to reach this advanced stage before surgical relief is obtained. 

Physical Signs. When pelvic in position a small ovarian cyst is in- 
accessible from the abdomen, but is recognized on bimanual examination 
as an oval or globular, tense, elastic swelling lying as a rule behind the 
uterus, which it displaces forwards. When uncomplicated, it is movable 
and not sensitive to touch. Its position is rarely exactly median, but it does 
not necessarily lie upon the side from which it grows. The pedicle may be 
palpated bimanually when the local conditions are favourable ; this is made- 
easier by anaesthesia, or by pulling down the cervix with a volsella to put the 
pedicle on the stretch. Non- adherent cysts are movable independently of 
the uterus ; adherent cysts are not, and care is then required in distinguish- 
ing them from uterine fibroids. The posterior surface of the cyst can be felt 
best from the rectum. Usually, cysts of this size are regular in contour and 
uniform in consistence. Rounded tense projections due to the presence of 
daughter-cysts on the surface may, however, be found ; sometimes a densely 
hard area may be felt at some part of the surface, suggesting that the tumour 
is a teratomatous cyst containing a bony or cartilaginous area in its wall. 
This diagnosis can sometimes be confirmed by X-ray examination revealing, 
the presence of bone or of teeth. 

Small ovarian cysts are occasionally found in the utero-vesical pouch 
instead of in the pouch of Douglas, in which case the uterus becomes partially 
o. 41 
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or entirely retroverted. It is a curious and interesting point that an un- 
usually large proportion of the small tumours found in this situation are 
teratomatous ovarian cysts. 

A medium-sized cyst, when abdominal in position or when extending from 
the pelvis into the abdomen, forms a well-defined, elastic swelling, with a 
surface generally smooth, but sometimes broken by rounded projections 
representing external clusters of daughter-cysts.^ It usually lies more to 
one side than the other, but it may be exactly mesial in position. It is 
-"freely movable and insensitive to touch ; when the pedicle is long, the 
fingers can be passed below the tumour into the pelvic brim ; usually, 
however, the tumour can be felt to pass deeply into the pelvis, the lower 
border being inaccessible. On percussion it is dull, except near the borders 
where the intestine usually overlaps it, giving a subresonant note. Tumours 
large enough to extend above the umbilicus may yield a fluid thrill, but this 
is not always the case ; the detection of a thrill depends upon the presence 
of a large cavity in the anterior part of the tumour ; if no such large cavity is 
f ormed, a definite thrill cannot be obtained. Ovarian tumours are all dumb on 
auscultation. Bimanual examination will show that the uterus is distinct 
from the tumour ; its position may be normal, but frequently it lies retroverted. 

The flanks will usually be found resonant in uncomplicated cases, but 
when present, free fluid in the peritoneal cavity is significant, and the 
exclusion of ascitic fluid should always receive attention in examining a 
case of ovarian tumour. It must be recollected that free fluid may occur 
with papillary or teratomatous cysts, or any malignant tumour, or it may 
result from leakage from a pseudomucinous cyst. 

Very large cysts which greatly distend the abdominal cavity are com- 
paratively rare ; they may, however, attain a size such as that shown in 
Figures 433 and 434. In such a case as this the entire abdomen, including 
- the flanks, is protuberant, the two sides being usually unequal ; the belly 
is pendulous (see also Fig. 435), the umbilicus is everted, the skin tense, and 
the subcutaneous veins distended. A fluid thrill will be readily obtained in 
all directions ; the greater part of the abdomen is quite dull to percussion, 
the exceptions being the subcostal angle, where stomach-resonance persists, 
and the outlying portions of the flanks, where a muffled colon-note can 
nearly always be obtained. When the patient lies on her side, the upper 
flank may become slightly more resonant, owing to sinking of the heavy 
tumour towards the dependent flank. The peri-umbilical area is always 
completely dull. On vaginal examination the uterus is usually found either 
-retroverted or prolapsed ; it is very rare to find its position normal in the 
case of very large tumours. In these cases it is often very difficult to locate 
the body of the uterus by digital examination, but this point is not of great 
practical importance. 

/ The diagnosis of the side from which the tumour arises is also a matter of 
'^mall importance ; three points serve as guides, viz. the lateral inclination 
of the tumour (which, however, is sometimes misleading), the position of the 
pedicle, and the palpation of a normal ovary upon the unafiected side, which, 
however, is rarely practicable without anaesthesia. 

Sometimes the intraligamentary situation of the tumour can be recog- 
nized ; but when, as occasionally happens, such tumours have a pedicle, they 
fc cannot be distinguished from others. An intraligamentary growth tends to 
displace the uterus to the opposite side of the pelvis (see Fig. 461, p. 688) ; 
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this displacement chiefly affects the body, but the cervix is also to some 
extent affected. Further, intraligamentary tumours are less freely movable 
than others, and often they tend to burrow, so that their deepest part lies 
unusually low down, and may pass behind the cervix under the floor of the 
pouch of Douglas. 


Differential Diagnosis of a Benign Ovarian Cyst. Differential diagnosis 
of an abdominal tumour is always a matter of difficulty and uncertainty, 
and many mistakes are made by the most careful diagnostician. Too many 
operators in the present day nr(‘ ready to leave the question entirely until 
the abdomen has been opened. If a ‘ lump ’ can be felt, it is regarded as a — 
sufficient reason for operation, and the nature of the lump can be inquired 
into by the pathologist after its removal. Such an attitude, if prevalent, 

41—2 
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would soon b9 fatal to the art of clinical diagnosis, and would reduce the 
surgeon to the intellectual level of a skilled artisan. Differential diagnosis 
is well worthy of careful study, not only because kuP^wledge is an end in itself 
but because it is in the patient’s interest that the surgeon should fully 
understand her case. The preparations for an operation, the question of 
operability, and the prognosis, are points which require as full knowledge as 
possible of the condition to be dealt with. 

(1) Small cysts, situated in the pelvis, may be confused on physical 
^ examination with (a) a pediculated subperitoneal fibroid ; (b) an infiammatory 
effusion ; (c) a hydrosalpinx, or gravid ttibe ; (d) a retroverted gravid uterus. 

(a) Careful examination should, in the case of the fibroid, demonstrate 
the immediate attachment of the tumour to the uterus, its well-defined out- 
lines, and its solid consistence. It is very rare, although possible, for a 
subperitoneal fibroid to possess a pedicle long enough to be clinically recog- 
nized. Softening is very rarely met with in small fibroid tumours, except in 
pregnancy, so that the difference in consistence is a point of great practical 
importance. As fibroids are usually multiple, and interstitial or submucous 
growths usually accompany subperitoneal ones, menorrhagia may be a 
- prominent symptom. Fibroids may, however, be found along with an 
ovarian cyst. 

{b) A small ovarian cyst, when inflamed and adherent in the pouch of 
Douglas, may be difficult to differentiate from an effusion in the pouch, or 
from a swelling formed by inflammation of the tubes and ovaries. The 
special characters of these latter swellings have already been described [see 
p. 567). 

(c) A hydrosalpinx can often be distinguished from a small ovarian cyst 
by its elongated or tortuous shape {see Fig. 351, p. 551). It must be recol- 
lected that rectal examination is of great value in the detailed examination 
of swellings occupying the pouch of Douglas. 

A gravid Fallopian tube has been frequently confused with a small 
^ovarian cyst. The chinl-guid-es in distinguishing the former are the coinci- 
dent signs of pregnancy — amenorrhoea, breast changes, and softening of the 
cervix ; except in a primigravida the two latter are not easy to recognize in 
the early weeks of pregnancy .| The shape and consistence of the swelling is 
similar in the two cases ; usually a pulsating vessel can be felt in the lateral 
vaginal fornix below a gravid tube, but this is not invariably found, and is 
sometimes felt under other conditions, especially when inflammatory changes 
are present. 

{d) A reiroverted gravid uterus is also most readily distinguished by the 
recognition of the accompanying signs of pregnancy. The consistence of 
the swelling in the pouch of Douglas is not unlike that of an ovarian cyst, 
-and owing to the softening of the tissues of the isthmus, the cervix may 
appear to be movable independently of the swelling behind it. Attention 
should be paid to the position of the cervix, which is alv/ays displaced upwards 
and direct^ forwards to a greater or less extent. On the other hand, although 
a tumour in the pouch of Douglas may displace the whole uterus forwards, 
it does not alter the direction of the cervix ; therefore forward marked 
inclination of the cervix indicates that the swelling in the pouch of Douglas 
is uterine. In all cases of doubt examination under anaesthesia will be helpful 
in demonstrating the continuity of the cervix with the swelling. This is 
easier when the swelling can be pushed up out of the pouch of Douglas. 
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(2) When the ovarian cyst is larger and lies in the abdominal cavity it 
offers an easier diagnostic problem, if the abdominal walls are thin, for the 
fluid consistence of the swelling, and the independence of the uterus can be 
easily recognized. In corpulent women it sometimes requires care to decide 
whether, or not, there is a tumour present, and many mistakes have been 
made, from an abnormal amount of fat in the abdominal wall and in the 
omentum. 

(a) An obese abdomen is uniformly enlarged especially below the level of 
the umbilicus. The navel is deeply depressed, while all large intra-abdo- 
minal tumours tend to evert it. On palpation the definite outlines of a 
tumour are missing, and the observer must not be misled by what is called 
‘ increased resistance.’ The extreme thickness of the subcutaneous fat-layer 
can be demonstrated by pinching it up with the fingers of the two hands, and 
when this is present great care in diagnosis is obviously called for. A certain 
amount of general loss of resonance results from the thickness of the fat- 
layers, but on deep percussion a resonant note can be elicited. Examination 
under anaesthesia greatly assists the deep palpation of an obese abdomen in 
a woman who from nervousness fails to relax her muscles. 

{b) Phantom abdominal tumours are produced partly by a more or less 
involuntary depression of the diaphragm, and partly by gaseous distension 
of the intestines. Sometimes it i^as^ciated with amenorrhma and other 
symptoms suggestive of pregnancy, when the name of pseudocyesis is applied 
to it. Unless associated with corpulency the abdomen remains resonant on 
percussion, and there is no excuse for the observer being deceived by this 
condition. Under anaesthesia it wholly or partly subsides, allowing the 
abdominal organs to be satisfactorily examined. Women of nervous tem- 
perament are more likely than others to present this form of abdominal 
enlargement. \ 

(c) Pregnancy, If amenorrhcea from some intorcurrent cause is present, 
the differential diagnosis from pregna/ney may present difficulties. The chief 
reliance will then be placed upon the condition of the mammae and the 
cervix, and the results of auscultation. Total absence of breast-changes, and 
of cervical softening, in connection with an abdominal tumour exceeding the 
height of the umbilicus, will serve to exclude pregnancy with practical cer- 
tainty. The foetal heart-sounds, if recognized, offer the most certain positive 
sign of pregnancy. If any doubt exists a second observation after a fort- 
night’s interval will demonstrate a definite increase in size of the gravid 
uterus. Such rapid increase is quite unusual with ovarian cysts, except from 
axial rotation, or from intra-cysfcic haemorrhage. 

id) On the other hand, the presence of menorrhagia from an inter- 
current cause may suggest that the tumour is a Jibroid. As a rule, the dense 
solid consistence and sharply defined margins of a fibroid tumour are easily 
distinguished from the elastic resistance and less sharply defined outlines of 
an ovarian cyst. Felt through a very thick abdomen they are difficult tA 
distinguish from one another by palpation ; it is, however, rare for tha 
mobility of fibroids to be so free as that of uncomplicated ovarian tumoursl 
Chief reliance may b6 placed in such cases upon recognizing, by the bimanuar 
examination,, that in the case of the ovaria^ cyst the uterus is independent 
of the tumour. Difficulty may arise in the case of fibroids which have been 
softened by extensive degenerative changes, for their consistence may 
approximate to that of an ovarian or other cyst. But even fibro-cystic 
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tumours of the uterus seldom have walls thin enough to allow a fluid thrill 
— to be felt, and tlu^ det(x*tion of the thrill in a doubtful case is decidedly in 
favour of the ovarian origin of the tumour. A souffle can often be heard over 
a fibroid tumour (se£ p. 422), but ovarian tumours are always silent on 
auscultation. Additional difficulties may arise from the co-existence of 
ovarian and fibroid tumours. When one or other tumour is of predominant 
size, the smaller is obscured and is often overlooked ; the most important 
point is the want of uniformity in the consistence and character of the whole 

tumour, when carefully ex- 
amined in detail. This should 
always suggest the possibility 
of the double nature of the 
condition. 

Certain general considera- 
tions may assist the differen- 
tial diagnosis of fibroid and 
ovarian tumours. Fibroids are 
of slower growth, and accord- 
ingly present a long clinical 
history of menorrhagia, and 
, possibly of other symptoms 

before they attain large size. 

Ovarian tumours are of more 
rapid growth, the duration of 
the symptoms is relatively 
short, and menorrhagia is 
quite an unusual result of 
their formation. 

It is very uncommon for 
fibro-cystic tumours of the 
uterus to attain the enormous 
size of the largest ovarian 
cysts, and if it has been de- 
termined that the fluid is 
encysted and not free, the 
probability that it is ovarian 
is very high. Nevertheless 
Fiq. 435 . Large Cystic Kidney simu* numerous instances have been 

LATiNG AN OvARiAN Cyst. Patient erect. recorded in which a tumour 

of this character revealed 
itself as a fibro-cystic uterine tumour on opening the abdomen {see 
Fig. 436). Occasionally a renal cystic tumour may attain the size of a very 
large ovarian cyst, even to the extent of producing ‘pendulous belly’ 
(see Fig. 435) ; pre-operative diagnosis is then very difficult. It may, how- 
ever, be possible in the former to demonstrate the presence of a band 
of resonance crossing the tumour and corresponding to the position of the 
colon. 

Many other forms of cystic tumours may occur in the abdomen, although 
much more rarely than cysts of the ovary ; the more important are mesen- 
teric cysts, ‘pancreatic cysts, renal cysts (see Fig. 435), including hydrone- 
phrosis, encysted peritonUic accumulations , and hydatid cysts. These tumours 
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are ylow of growth and do not give iis(‘ to pain, as a rule, until they attain 
considerable size. 

(e) Mesenteric and 'pancreatic cysts arise in the umbilical or subcostal 
zones of the abdomen {see Fig. 73, p. 96) ; when they have attained a large 
size they may extend downwards to the pelvic brim. They are often freely, 
movable, but usually it is possible to make out that their point of attachment 
is in the abdomen, not in the pelvis. An ovarian cyst with a long pedicle, 
although it may be found in the umbilical zone, can be pushed down into 
the pelvis, unless it has become adherent in its altered position. Mesenteric 
and |)an(Teatic cysts, even when freely movable, are tethered in the abdomen 
j)r()per. On percnissioii, irregularly distribut(‘d areas of subresonance are 
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found over these tumours, (nving to loops of intestine crossing in front of 
them. 

(/) Renal cystic tumours, when of small size, may be found in the pouch 
of Douglas, having been completely dislocated from their normal position, or 
possibly congenitally misplaced. When of larger size they may extend from— 
the costal margin to the pelvis (see Fig. 435), and though definitely lateral in 
position, they may extend across the middle line to the opposite side. 
Usually large renal 'tumours pass deeply into the flank, and can be felt 
posteriorly upon one side or the other/between the last two ribs and tlie iliac 
crest ; this is quite unusual in the case of an ovarian cyst. As a rule the 
renal tumour is oval in shape, the long axis being usually oblique, and a band 
of partial resonance, corresponding to the colon, can usually be made out on 
its anterior surface. The affected kidney may be functionally inactive, 
secreting no urine, a point which can be determined by cystoscopic examina- 
tion of the bladder or catheterization of the ureters. ”” 

Occasionally a healthy kidney, or the healthy spleen, may occupy the_ 
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pouch of Douglas ; the nature of such cases can seldom be cleared up except 
by opening the abdomen . 

(g) Encysted collections of peritonitic fluid are often tuberculous in origin. 
Signs of tubercle in other organs may then be present, suggesting that the 
abdominal condition is also of that nature. The other organs may, however , 
be free from disease, but irregular fever., wasting, and night-sweats may 
accompany the abdominal enlargement, when tubercle will naturally be 
thought of. In some cases the abdominal enlargement is ..almost the only 
symptom present ; amenorrhcea, however, occurs much more frequently 
than with ovarian cysts. In other cases the condition is septic in origin and 
may have followed labour or miscarriage (see p. 231). 

^ The abdominal swelling is usually situated in the umbilical and hypo- 
gastric zones. It is ill-defined and only slightly movable, and is not entirely 
dull on percussion. These points are explained by the fact that the enclosing 
wail is composed of adherent viscera, of which a considerable part always 
consists of intestine. If it extends into the pouch of Douglas, the lower pole 
can be felt per vaginam ; the body of the uterus has no independent mobility, 
being involved in the surrounding adhesions. 

(h) IlydMid cysts may occur in the ovary, or the Fallopian tube, or in 
-any part of the siibperitoneal tissue of the pelvis. In the latter position they 

form fixed, ill-defined swellings which may attain large size and extend into 
the abdomen. Their nature may sometimes be surmised from a history of 
the previous occurrence of hydatids in the same subject ; or they may dis- 
charge spontaneously through the bladder or bowel, when daughter-cysts 
and booklets will be discoverable in the discharges. Apart from this, the 
specific serum-reaction is the only possible means of pre-operative diagnosis 
(see p. 292). 

(3) Very large abdominal cysts must be distinguished from extreme 
degrees of ascites, whether simple or associated with intra-abdominal 
malignant disease, and from Jibro-cystic tumours of the uterus. With the 
.patient lying on her back, in ascites the clearest note on percussion is ob- 
tained around the umbilicus, the dullest note in the flanks ; in ovarian cysts 
the converse is the case. In cases of ascites the distribution of dulness shifts 
readily with changes of posture, but with ovarian cysts dulness does not 
shift except to a very slight extent. In ascites some causal condition, such as 
cirrhosis of the liver, may be detected, or the presence of hard nodular masses 
in the abdomen may suggest advanced malignant disease with secondary 
deposits. 

Benign Solid Tumours 

Like cysts, the innocent solid tumours of the ovary seldom give rise to 
direct symptoms until secondary changes occur in them. There is a some- 
what greater tendency for bilateral fibromata to cause amenorrhcea by com- 
plete destruction of the ovarian substance than is the case with the cysts. 
"They attract attention earlier than the cysts, from the inconvenience 
caused by their bulk and weight, and the amount of abdominal distension 
produced is frequently aggravated by the occurrence of ascites. Axial 
rotation occurs, but with less relative frequency than in the case of cysts. 

On examination these tumours form oval, firm, insensitive swellings 
which have the same relations to the uterus as the cysts. Their dense con- 
sistence and sharply defined outlines are usually appreciable without diffi- 
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culty, except in obese women. But generally speaking, these tumours are 
not so hard as fibroids of the uterus, and in some cases, from the occurrence 
in them of cystic degeneration, they may feel elastic or doughy on palpation. 
Free ascitic fluid can be detected clinically in a considerable proportion — 
probably one-third to one-half - of all cases ; in addition, fluid may be 
found, on operation, in quantity too small for clinical recognition. The 
clinical results of axial rotation and infection are much the same as in the case 
of cysts. 

Differential Diagnosis. A solitary, pediculated, subperitoneal, fibroid 
tumour may be difficult to distinguish from an ovarian fibroma. If, however, 
the uterus is movable independently of the tumour, the latter is in all 
probability ovarian ; and if the presence of ascitic fluid can also be made out, 
it becomes practically certain that the tumour is ovarian. An ovarian 
fibroma may induce amenorrhoea when bilateral, but has no tendency to 
increase the menstrual flow. It is, however, quite possible in subjects of 
an ovarian fibroma also to find fibroid tumours in the uterus, when no 
assistance can be obtained in diagnosis from analysis of the symptoms. In 
the case of the fibroid tumour it may bo possible, with th(^ assistance of general 
ansesthesia, to recognize that both the ovaries are present and distinct from the 
tumour, when its ovarian origin can be definitely excluded. 

Malignant Ovarian Tumours 

Ovarian tumours arc more frequently discovered to be malignant after 
removal than recognized as such clinically. In the early stages, malignant 
disease gives rise to no characteristic symptoms or clinical appearances ; a 
tumour which on naked-eye examination after removal appears to be inno- 
cent, may be demonstrated by the microscope to be malignant (see p. 610). 
in parts. 

It is not too much to say that the absolute exclusion of malignancy is 
impossible before operation, for unilateral cystic growths of small size may 
be cancerous, i and even cysts of large size which readily yield the signs of 
fluid contents, sometimes show limited areas of malignant change. The 
frequency with which ovarian tumours, removed by operation, are found to 
be malignant, therefore, becomes a point of considerable practical import- 
ance. It appears from the records of cliniques that from eight to ten per cent, 
are malignant, and that in the case of solid or semi-solid growths the propor- 
tion is considerably higher than for the whole. In any case this relatively high 
malignancy-rate justifies the rule, that the prompt removal of all ovarian 
tumours should be advised, quite independently of their clinical characters. 
At the same time, certain conditions may be recognized as indicating an 
increased probability of malignancy, and therefore as constituting urgent 
indications for immediate operation. 

A solid ovarian tumour, associated with ascites and giving rise to con- 
siderable pain, may justly be suspected of being malignant, but from what 
has been said above with regard to pain and ascites, it will be seen that 
these points are by no means characteristic of malignant disease. Free fluid 
in company with a cyst may be due to leakage of simple cyst-contents, or 
to the dissemination of a papillary growth over the peritoneum. Ascites 
occurs in only about fifty per cent, of cases of ovarian cancer (Glendinning) 
and probably somewhat less frequently than this in sarcoma. In women over 
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forty years of age, the significance of pain and ascites as indications of 
malignancy is greatly increased. Amenorrhoea is often, but not always, 
present, and indicates that the disease is bilateral. Tumours of large size 
are, however, not infrequently accompanied by irregular bleeding from the 
uterus. 

In cases of secondary ovarian cancer, and in the advanced stages of the 
prirmry disease, great and rapidly increasing abdominal enlargement is 
met with due in part to ascites, in part to the size of the ovarian growth, and in 
part to the formation of numerous visceral metastases. Pain, which is com- 
^paratively early in its appearance, grows severe as the enlargement of the 
abdomen becomes pronounced. Later still, general, wasting, and swelling 
of the feet occur, which appear the more striking as they are associated 
with great abdominal enlargement. These features are, however, common 
to the advanced stages of other forms of intra-abdominal malignant disease, 
and are not specially characteristic of ovarian cancer. 

^ It must be recollected that in cases of secondary ovarian cancer the 
' tumour often greatly exceeds the primary growth in size, and may be met 
with at a time when few, if any, indications of the existence of the primary 
growth are to be found. Particular attention should, therefore, be paid, in 
- cases of suspected malignant ovarian tumours, to the possibility of the 
presence of a primary growth in the stomach or intestine, or in the mamma. 

Solid malignant tumours may arise in the omentum, the mesentery, or 
the pelvic cellular tissue, which closely resemble those of ovarian origin ; all 
are usually secondary, not primary. Owing to their anatomical relations 
these growths rapidly infiltrate surrounding structures, and therefore tend 
to become fixed when comparatively small. Ovarian malignant growths, as 
has been explained, are at first encapsuled, and local infiltration cannot be 
observed clinically, until the capsule has been broken through ; they there- 
fore retain their mobility much longer than those of the mesentery or the 
omentum. 

The Diagnosis of Secondary Changes in Ovarian Tumours 

“ When an ovarian tumour becomes troublesome by increasing rapidly 
in size, or by giving rise to pain, or when it first reveals its presence by the 
sudden onset of acute abdominal symptoms, it is certain that some degenera- 
tive change has set in, or that the growth is malignant. The clinical features 
of secondary changes are therefore of great interest and importance. 

Axial Rotation. The clinical results of axial rotation depend in the main 
upon the rapidity with which rotation occurs, and upon its extent. Rota- 
tion not exceeding one*half of a circle, found upon operation, has often been 
unsuspected clinically, and probably gives rise to no symptoms. When 
exceeding half a circle, severe symptoms are not in all cases produced, but 
the tumour may increase rapidly in size and become sensitive to touch, and 
may give rise to pain. These symptom i in the case of a presumptively 
innocent cyst always suggest axial rotation. It is probable that only an 
extensive twist, rapidly produced, gives rise to acfule abdominal symptoms. 
Sometimes these are sudden in onset, the patient being unexpectedly seized 
with severe abdominal pain and vomiting ; more often the onset is gradual 
and the symptoms are increasing abdominal pain, with distension and 
tenderness, and usually a moderate amount of fever. The acute symptoms 
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may last for several days, during which the abdominal distension increases, 
mainly owing to the progressive increase in size of the tumour, which is 
caused by the rotation {see p. 636). In the majority of cases the acute 
symptoms subside spontaneously, but, as has been pointed out elsewhere,* very 
serious results, such as rupture or gangrene of the cyst, may ensue. 

The diagnosis in acute cases is made by discovering the tumour ; owing 
to the distension and tenderness this may be difficult, and even when a 
tumour has been known to exist and can be felt, detailed examination may 
be impracticable. But the association of an abdominal or pelvic tumour with 
the symptoms just described is, of itself, almost a sufficient warrant for the 
diagnosis of axial rotation ; rotation of a fibroid tumour may also produce 
acute symptoms of a similar nature, but this accident is very much more 
frequent with ovarian than with uterine tumours. It will be recollected,- 
also, that ovarian tumours are especially prone to this accident during 
pregnancy or the puerperium. 

Treatment. Ovarian tumours which have become twisted should be 
removed without unnecessary delay. It is not, however, necessary to 
operate during the stage of acute pain and fever, for these symptoms almost 
invariably subside spontaneously, and the operation can than be performed 
with less risk to the patient. If the symptoms do not subside in two or three 
days, further delay is, however, inadvisable. 

Inflammation and Infection. Ovarian tumours which become inflamed 
are usually of small size, and situated in the pelvic cavity, the two chief 
sources of infection being the bowel and the Fallopian tubes. The formation 
of adhesions around such tumours necessarily follows. They then invariably 
give rise to pain aggravated by exertion, by jolting, and sometimes by coitus. 
The adhesions may be gradually produced without any acute attack of pain 
or illness ; sometimes, however, the onset is acute, the patient being con- 
fined to bed for a few days, and thereafter complaining more or less con- 
stantly of pain. It will be recollected that the blood cysts of the ovary, of 
the variety known as endometrial (see p. 594), are almost invariably found to 
be densely adherent to surrounding structures from the occurrence of peri- 
ovarian inflammation. The clinical features accordingly closely resemble 
those of a case of inflammation of the uterine adnexa (ses p. 565). On. 
examination, tumours thus affected are sensitive, unusually tense, and their 
mobility is more or less completely lost. 

When small cysts of this kind undergo suppuratmi, a dense inflammatory 
reaction occurs around them, which results in absolute fixation of the 
swelling, and obscures its outlines and characters. There is no means of 
distinguishing, in such cases, a pyosalpinx from a small, suppurating ovarian 
cyst (cf. Figs. 359 and 377). Large cysts are less often the seat of suppura- 
tion than are small ones. Well-marked constitutional disturbance, with 
rise of temperature, results from suppuration when the infective process is 
acute ; this is, however, relatively rare, the infective process being much- 
more often chronic. In cases of the latter class, the tumour is usually so 
eflectually isolated by plastic peritonitis that absorption from it is more or 
less completely prevented, and constitutional symptoms are accordingly 
slight in extent or entirely absent. The pus from such tumours may prove 
to be sterile on bacteriological examination. 

As felt through the abdominal or vaginal wall, the swelling is densely 
hard and quite fixed ; its cystic nature may be by no means evident. It is 
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then difficult to differentiate it from other forms of pelvic abscess ; this 
point has already been referred to on page 567. 

^ Ovaxian Tumours and Pregnancy. The association of pregnancy with a 
single ovarian cyst of moderate size is so frequently observed, that the 
conclusion may be drawn that the presence of such a tumour offers little 
hindrance to conception. Bilateral tumours form a more serious obstacle 
to pregnancy, and are therefore seldom observed with it. Solid ovarian 
tumours being of much rarer occurrence than cysts are much less frequently 
met with in pregnancy, but the presence even of a malignant ovarian 
tumour does not necessarily prevent the occurrence of conception. An 
interesting and important point in connection with the character of the 
ovarian growth complicating pregnancy is the frequency with which tera- 
^tomatous cysts are found. Of 862 cases collated by McKerron 204 (23*5 
per cent.) were of this nature. McKerron’s estimate has more recently 
received confirmation by the publication of forty-one cases operated upon 
by H. R. Spencer. Of these twelve (29-25 per cent.) were teratomatous 
cysts. This frequency is explained by the fact that this type of cyst is 
usually small and gives rise to no, or to few, symptoms ; they therefore 
remain long unobserved in the pelvis. When pregnancy occurs teratoma- 
tous cysts are more likely to cause trouble than simple cy stomata. 

Ovarian tumours do not unfavourably affect the course of pregnancy 
or tend to induce abortion. When of small size their presence may be 
' completely overlooked until labour is over, and even in the puerperium 
they may not be detected unless some secondary change such as axial 
rotation occurs in them. When lodged in the pelvis, they cause pressure- 
symptoms during the latter months of gestation, and this leads to their 
discovery ; but not uncommonly it is the obstruction offered by such tumours 
to delivery which first reveal their pi^sence. 

^ When a large ovarian cyst lying in the abdomen is associated with a 
gravid uterus of similar size, the diagnostic problem is often somewhat 
difficult of solution. The abdomen is much larger than is appropriate 
to the period of amenorrhoea ; usually the uterus and the tumour lie side 
<hy side, and the presence of an oblique sulcus, or depression, indicates that 
the swelling consists of two parts ; in one half of the swelling the signs 
of pregnancy appropriate to the period of gestation will be found, in the 
other half these will be absent. When the gravid uterus is much larger 
than the cyst the latter may escape recognition. Great difficulty will be 
often experienced in distinguishing an ovarian cyst from a subperitoneal 
fibroid under these circumstances, as the latter may become so much softened 
during pregnancy as closely to resemble the former in consistence. 

Pregnancy does not affect the rate of growth of ovarian tumours, but 
definitely increases the risk of occurrence of certain secondary changes in 
them. Thus axial rotation is found to have occurred in about 6 per cent. 
of ovarian tumours removed during pregnancy (Sir John Williams), as com- 
pared with a general incidence of 2 per cent. In the puerperium there is 
also the increased risk of suppuration from spread of infection from the 
uterus. 


TREATMENT OF OVARIAN TUMOURS 

Treatment is entirely surgical. No means are known by which the 
growth of these tumours can be in any way influenced, nor do they atrophy 
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after the climacteric, as is sometimes the case with uterine fibroids. In- 
asmuch as exact diagnosis of the pathological nature of any tumour is 
impossible, there should be no delay in its removal. Tumours which 
give rise to no clinical suspicion of malignancy may prove to be malignant 
on microscopic examination. Their liability to become twisted, or infected^ 
supplies a further reason for their prompt removal. Ovariotomy is one of 
the most successful of abdominal operations, and may be undertaken with 
confidence, even in childhood, or in advanced age the co-existence of 
pregnancy scarcely, if at all, afiects the prognosis of recovery from the 
operation. The tapping of any large ovarian cyst is not generally advisable. 
This procedure may, however, be desirable in cases of extreme cardiac 
embarrassment, as a means of temporary relief to the circulation, and 
should be followed as soon as may be by removal of the tumour. 

Ovariotomy during pregnancy is no more serious than in non-pregnant 
women; there is, however, considerable risk of abortion following the- 
operation. This risk is greatest in the first two and in the last two months 
of pregnancy; during the latter period it has been estimated by some 
observers at 20 per cent, to 25 per cent. Cases diagnosed during the first 
two months should therefore not be operated upon until the fourth or 
fifth month has been reached. If premature labour should occur after 
an operation in the last two months of pregnancy, the obstetric risks arc 
not appreciably increased. 

Ovarian tumours which cause ob.struction during labour by lying below 
the presenting part of the foetus may often be pushed up above the pelvic 
brim, if labour has not advanced too far.y" The attempt should be made 
under ana3sthesia, and great assistance can be obtained by placing the patient 
in the Trend elenberg position. The child is then delivered as soon as 
possible with forceps. Bruising of the cyst- wall almost inevitably occurs 
under these circumstances, and the tumour should therefore be removed 
within forty-eight hours of delivery. 

If during labour the ovarian tumour is found to be immovably fixed 
in the pelvis, immediate removal by abdominal operation is indicated. It 
will be necessary to turn the gravid uterus out of the abdomen in order to 
obtain access to the tumour in the pouch of Douglas, and accordingly it is 
best to deliver the child by Caesarean section before dealing with the tumour. 

RETROPERITONEAL TUMOURS ^ 

Tumours of connective tissue origin are occasionally found occupying 
a retroperitoneal situation. As they come within the purview of the 
gynaecologist it is our duty to draw the attention of the student to their 
existence. From the strictly anatomical and pathological points of view, 
the term ‘ retroperitoneal ’ includes the prevertebral area, the renal areas, 
the broad ligaments and the omentum, a tumour lying in the omentum 
or in the broad ligament is strictly extra- or retroperitoneal. From the 
- surgical aspect, which is the one from which retroperitoneal tumours are 
.practically regarded, the omentum and the broad ligaments are excluded, so 
that the majority of retroperitoneal tumours which have come to operation 
have been situated behind the peritoneum of the posterior abdominal wall, 

^ J. George Adami. Montreal Med. Jl., Jan.-Feb. 1897 ; Terrillon, Archiv. Oiniral de 
Med., 1886, p. 267 ; Doran, Jl. Obst. Oyn. Brit. Emp.f vol. ii., 1902, p. 244. 
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viz. in the pre vertebral and renal areas. Connective-tissue neoplasms 
here situated are usually composed, in the main, of fat, and there is no doubt 
that these tumours start, primarily, as lipomata. Later on they may 
acquire an admixture, variable in amount, of fibrous, cartilaginous, osteoid, 
mucoid and embryomatous tissues. This is not surprising when it is re- 
membered that a connective-tissue tumour of any one type is prone to develop 
within itself areas of connective tissue of the other fully-formed types. 

The result is that these retroperitoneal lipomata are found in the records 
‘under various names, such as fibro-lipoma, fibro-chondro-osteo-lipoma, 
lipoma myxomatodes, lipo-sarcoma, etc. Speaking generally, the commonest 
change is one of myxomatous degeneration, so that the tumour comes to be 
a myxolipoma or, as some term it, lipoma myxomatodes. 

The fact that embryonic tissue may develop in a prevertebral lipoma is 
of considerable clinical importance, as such growths must be regarded as 
sarcomatous. The latter tend to become very adherent, in spite of the fact 
that there is never any evidence of inflammation, such as peritonitis, found 
associated with them, nor as sarcomata are they wont to produce metastases. 
They are, however, extremely difficult to remove, owing to their close 
connection with important structures, ,such as the pancreas, liver, and 
blood-vessels. The naked-eye appearance of the growth varies according 
to the presence or absence of other tissues besides fat in its opposition. 
Pure lipomata are of a deep yellow colour ; lipoma myxom^Bdes is of a 
dull grey colour and is frequently blood-stained ; lipo-sarcomata are dull 
red in colour. The general surface of these tumours is smooth and lobulated. 
and outlying lobules may be present attached to the main mass by a pedicle. 
Many vessels may be seen in or on the thin capsule, portions of which may 
be roughened by adhesions. 

Causation, Nothing definite is known as to the setiology of these fatty 
tumours. Adami found that in forty-two cases, fourteen (one-third) were 
of perirenal origin ; the large amount of fat in this region may be held to 
explain this fact ; on the other hand, the appendices epiploicse never give 
rise to lipomata. As regards sex, the same author found that these fatty 
growths are commoner in women than in men, the proportion being as 25 
to 16. 

Perirenal lipomata are as common on the left side as on the right. 

Retroperitoneal lipoma is a tumour of middle or latter life. We have 
only discovered one case arising in childhood, i.e. that of Lauwers, in which 
the tumour was recognized in a baby fourteen days old. It was removed 
seven years later, when it weighed six pounds, the child weighing only 
twenty pounds. 

Below thirty years only two cases are mentioned by Adami, whereas in 
his series seventeen occurred between the ages of 30-50 years. 

Clinical Features. The rate of growth is very slow indeed. There is a 
gradual, though very slow, enlargement of the abdomen unaccompanied, 
for years, by any disturb^ce of the general health. These tumours by their 
gradual growth attain to a great size, the majority of those in Adami’s 
series weighing more than twenty pounds. In Waldeyer’s case (which was 
sarcomatous) the tumour weighed sixty pounds. After reaching a great 
size symptoms referable to pressure supervene ; these take the form of 
dyspnoea, and oedema of the lower extremities. Extreme emaciation is 
also commonly associated with the later stages of the growth. 
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Dia^osis. On examination, a large prevertebral lipoma may be definitely, 
fluctuant. A line of resonance is to be felt over the front of the tumour. 
Its outlines are often indefinite ; it lies above the pelvic brim, and when of 
large size occupies both sides of the midline and is more or less fixed. Adami 
points out that the fluid nature of fat in the living body accounts for the 
false diagnoses which have been made. These tumours have been wrongly 
diagnosed as multilocular ovarian cysts, echinococcal cysts, and even ascites. 

Treatment. Owing to the slow rate of growth and to the absence of 
symptoms for a long period, these cases are often not seen until a very 
large tumour with consequent pressure-symptoms exists. Nothing but 
operative interference, i.e. attempt at removal, is of any service. Adami- 
says, “ In general the huge mass peels out with fair ease.” In his series of 
forty-two cases, twelve were successfully operated upon. Doran speaks 
very despondently on the results of operation, and so do other surgeons. 
The great danger lies in the risk of subsequent gangrene of intestine from the 
tying off of many mesenteric vessels ; also in injury to viscera, such as the 
pancreas (Doran). Gangrene of the bowel, according to Adami, seems to 
have been the cause of most of the fatalities. 


LIPOMA OF THE BROAD LIGAMENT ^ 

We have already stated that a sharp distinction is to be drawn, from 
a surgical point of view, between prevertebral lipomata and those found in 
the broad ligament. In both situations lipomata are rare, but their occurrence 
in the broad ligament is so infrequent that we can find only eight cases on 
record, making, with the one illustrated on Plate XXXII, nine in all.^ Six 
of these were quite small and had caused no symptoms ; only two were 
large, one weighing over thirty pounds and one seventy-two ounces. I Con- 
trasted therefore with lipoma of the prevertebral space, those in the oroad 
ligament are, generally, smaller in size, they are of simpler structure, no 
complex connective-tissue elements or sarcoma-oi^ajig^i, has ever been found. 
They are therefore easily shelled out, and never present the surgical diffi- 
culties and dangers of those higher up. 

Clinical Features and Diagnosis. No symptoms appear unless the 
tumour is large. In Treves’ case, in which the growth reached to the 
umbilicus, there was pain in the back. The uterus may be displaced laterally, 
as in a case recorded by Campbell. On examination the growth will feel 
soft and semi-fluctuating, and it will probably be diagnosed as an ovarian 
or broad-ligament cyst. 

Treatment. The treatment is removal, and the tumour will be found 
to shell out with ease. 

LIPOMA OF THE OMENTUM 

Fatty tumours of large size may arise in the epiploon. Such cases have 
been recorded by Lennander and by Meredith. They possess more mobility 
and lack the band of interstitial resonance found over large prevertebral 
lipomata. They are pure lipomata and are easily removed. 

1 For literature see Lookyer, Proc. Roy. 8oc, Med.^ Aug. 1919. 

® The last case put on record is one published in Amer. Jl. ObM. and Oyn., June, 1926. 
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SECTION I; TECHNIQUE; SECTION II; OPERATIONS; 
SECTION III: AFTER-TREATMENT 

TECHNIQUE 

Opening the peritoneal cavity by incision of the abdominal wall (abdominal 
section^ laparotomy^ coBliotomy) or of the vaginal fornices (colpotomy) is the 
first step in the performance of a number of operations to be described in 
the succeeding pages. It will be convenient, and will serve to avoid repe- 
tition, if certain points in the technique, and in the general management, 
of all operations which involve a preliminary opening of the peritoneal 
cavity are considered together. 

PREPARATION OF THE PATIENT 

Except in surgical emergencies, from thirty-six to forty-eight hours’ rest 
in bed before operation has many advantages ; this interval may be used 
for the examination of the urine, and of the digestive system, the lungs and 
circulatory system. The presence of a moderate amount of albumen or sugar 
does not form a contra-indication to abdominal operation ; advanced Bright’s 
disease or advanced diabetes do so, however, as a rule. Urinary infections 
should be carefully treated before all pelvic operations ; operative disturb- 
ance of the bladder may lead to an outbreak of acute cystitis in such cases. 

One of the first requisites is careful preparation of the alimentary canal. 
In this connection, the importance of oral sepsis must not be overlooked, 
for this condition increases the severity of post-aneesthetic vomiting by 
producing chronic irritation of the gastric mucous membrane, and it also 
increases the difficulty of feeding ; further, it may become the cause of septic 
pneumonia if infective material is drawn into the air-passages during 
anaesthesia. Carious teeth, and suppurative conditions of the gums, should 
therefore be first attended to, if the operative conditions are not urgent. 
The diet should be simple and non-stimulating in character and restricted 
in amount. Purgation immediately befmx operation is to be avoided ; it is 
better to give a mild aperient on two occasions three and two days before 
the operation ; an enema on the night preceding the operation will then 
suffice to clear the colon. A drastic purge given the night before the opera- 
tion produces marked depression, at a moment when the vitality should 
be conserved. The advantages of these careful preparations are ; (1) dis- 
tended coils of intestine are less likely to be found at the operation ; (2) accu- 
mulations in the large bowel are removed which might be a source of trouble 
during convalescence. 

In the case of patients of low vitality the administration of strychnine, 
either hypodermically or by the mouth, for several days before operation 
is of distinct prophylactic advantage in diminishing post-operative shock. 
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In the case of an operation which it is anticipated may be prolonged or 
severe, a hypodermic injection of hyoscine and morphme, morphine and 
atropine, or of all three, may be given three-quarters of an hour before the 
operation, i The doses given of these combinations are hyoscine gr. 
morphine gr. | to and atropine gr. A comfortable drowsiness is 

thereby induced which obviates the extreme apprehension with which 
many nervous women await the commencement of an operation. Further, 
it diminishes the amount of anaesthetic which is required, reduces post- 
operative vomiting and pain, and greatly reduces the frequency of post- 
anaesthetic bronchitis and pneumonia, the latter results being probably 
explained by the diminution which these drugs produce in the secretions of 
the respiratory mucous membranes. 

The conventional view that abdominal operations upon the pelvic 
organs should not be performed during a menstrual period is a concession 
to sentiment, and not the expression of a surgical necessity. The presence . 
of menstruation does not in any way complicate the operative procedure 
or disturb the convalescence ; it is therefore unnecessary to postpone a 
proposed operation on account of the unexpected appearance of menstrua- 
tion. 

GENERAL CONDUCT OP THE OPERATION 

The operator is personally responsible for everything connected with the 
operation, although much of the work is actually delegated to his assistants. 
Apart from the primary object of the operation, there are certain matters 
of the highest importance which must always be kept in view : ( 1 ) the 
prevention of infection ; (2) the safe conduct of anaesthesia^; (3) the pre- 
vention of post-operative shock. Upon due attention to each of thes(‘> 
matters will often depend both the immediate success of the operation, and • 
the favourable progress of convalescence. 

The Prevention of Infection. This is in many respects the surgeon’s 
chief concern, and that which involves the greatest responsibility, for failure 
may be attended with fatal consequences. Within the limits of this chapter 
it is impossible to discuss the general bearings of bacterial infection, and the 
principles underlying antiseptic and aseptic methods. It is now generally 
agreed that absolute asepsis, i.e. a bacteria-free operative environment, is 
practically impossible of attainment. Fortunately it is not essential to 
success, as all healthy tissues have the power of disposing of a certain number 
of organisms which may obtain access to them. The peritoneum probably, 
possesses this power to a greater extent than any other tissue. 

The atmosphere cannot be excluded, and in a room occupied by living 
persons it always contains suspended organisms driven from the mouth and 
air-passages during breathing, talking, coughing, etc. Further, the skin and 
all mucous membranes are to be regarded as surgically ‘ infected ’ tissues, 
since in health they harbour organisms capable of setting up infection when 
transplanted to other parts, e.g. the deeper layers of a wound. When, as 
is often the case, the tissues in the neighbourhood of the operation are 
infected, the difficulties are much increased. 

The practical aim of the surgeon, therefore, is to sterilize the operation- - 
area itself as far as may be, and as far as practicable to prevent any bacteria 
from being introduced into the wound either directly by instruments and 
appliances, or indirectly through the air. 
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The Operation-Area. The technique to be followed is somewhat (!iffor(‘nf 
in the case of abdominal and vaginal operations. 

The abdominal wall should be prepared twelve hours before operation 
by shaving the pubes down to the level of the folds of the clitoris, and 
thoroughly cleansing with spirit-soap and water ; special attention must be 
paid to the umbilicus. The difficulties of sterilizing skin are well recognized, 
and some surgeons have abandoned the attempt to do so, relying solely upon 
simple cleansing of the abdominal wall ; they regard antiseptic solutions as 
being ineffective for sterilization, and objectionable from diminishing the 
vitality of the tissues. The majority of surgeons, however, are of opinion 
that the risks of skin-suppuration cannot be met except by the use of anti- 
septics. Our practice is, after the preliminary cleansing just described, to 



Fig. 437. Thk Fiucndelenbekg Position; patient ready ii>r oixration. 


have the skin carefully dried with sterilized swabs, and then to paint the 
whole abdominal surface freely with a 2 per cent, watery solution of iodine, 
or with tincture of iodine. A 3 per cent, solution of picric acid forms a useful 
substitute for iodine and produces less irritation of the skin. The whole 
abdominal area, including the groins and the flanks, should be dealt with in 
-this way. A sterile dressing is then applied and the painting repeated 
after the patient has been anaesthetized. 

The vulva and vagina present unusual difficulties to efficient sterilization, 
owing to the constant presence of secretions, and the iiroxiniity of the 
urinary and anal apertures. The bacterial flora of the vulva are abundant 
and varied {see p. 206) ; the dense hairy covering, and the abundance of 
sweat and sebaceous glands, place further difficulties in the way of effective 
sterilization . If healthy conditions prevail, the bacteria present are probably 
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not of great pathological significance, but if the conditions are diseased, 
pathogenic organisms of high virulence may be present, the destruction of 
which will be very difficult. 

In the case of abdominal operations preparation of the vulva and vagina 
is not, as a rule, necessary. In some, e.g. in panhysterectomy when the 
vagina is laid open from above, and in ca.s(‘s where the vagina is to be 
opened for drainage, the preparation of tin' (‘anal is n matter of considerable 



Fig. 438. The Position and €ovf:kin(js kok a Vaginal Oi'eration. 

importance. It is better not to omit the preparation of the vagina in all 
circumstances in which tlien^ is the possibility of having to open the vaginal 
vault. 

When operations upon the cervix, vagina or vulva are to be undi^rtaken, 
of course the necessity of preparation is sufficiently obvious. Plastic 
operations such as those for prolapse, and for repair of the cervix, depend 
largely for a successful result upon careful preparation. 

It is of especial importance, in such procedures as perineorrhaphy when 
the anal canal is involved, to make sure that the rectum is empty at the 
time of operation, and a modification of the usual procedure will be found 
advisable. This consists in the administration of a quarter of a grain of 
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opium in pill, or a full dose of the Mist. Catechu, c. Opio B.P. after the 
enema has been given on the night previous to the operation. This will 
arrest peristalsis for the time being, and thus prevent the contents of the 
upper part of the colon from making their way into the rectum. This is 
much better than repeating the enema an hour or two before the operation, 
which excites peristalsis in the colon at a time when it is desirable to reduce 
it. In this manner soiling of the field of operation can best be avoided. 

Vulva and pubes should be completely shaved, and the skin prepared 
with spirit-soap. i The vagina cannot be prepared by douching alone, 
although this is useful in removing secretions. Disinfection must be carried 
out under anaesthesia immediately before the operation is begun. The 
iodine method yields good results, the watery or alcoholic solution being 
nibbed firmly into the skin of the labia, perineum, and inner aspects of the 
buttocks and thighs, and then into the vaginal walls with the aid of a 
speculum. If cervical dilatation is to be done, the surface of the portio and 
the cervical canal should also be very carefully cleansed and then swabbed 
with the iodine solution. 

It is, generally speaking, undesirable to perform plastic vaginal opera- 
tions during menstruation ; when the secretions are obviously unhealthy, 
e,g. purulent or offensive, such operations are absolutely contra-indicated 
until healthy conditions have been restored. 

The Isolation of the Field of Operation. The operation-area having 
been thus prepared as far as possible, it is important that, during the opera- 
tion, this part of the body should be so surrounded by sterile protective 
coverings that it is completely isolated. This is effected by covering up the 
entire surroundings of the ‘ field ’ with sterilized cloths and waterproofs. 
The general arrangements are sufficiently indicated in Figures 437 and 438, 
which show the patient in position for an abdominal and for a vaginal 
operation. In vaginal operations the anus may be covered with a water- 
proof-dressing fixed with stitches or clips to the surrounding skin. 

PREPARATION OF INSTRUMENTS, SWABS AND LIGATURES 

Swabs and compresses should be made of gauze or Gailagee tissue. In 
abdominal operations two large compresses (10 inches to 12 inches square), 
or several loosely rolled pieces of gauze 6 yards long and 4 to 6 inches wide, 
wrung out of warm sterile saline solution, are required for packing, i.e. for 
isolating the pelvic area from the upper abdomen and its contents. For 
taking up blood and for general cleansing, smaller gauze swabs 3 to 4 inches 
square are used, which must be carefully counted before and after the 
^ operation, and for this duty the operator is responsible. Some operators 
prefer to use long rolls of wide gauze for all purposes, in order to avoid the 
difficulty of keeping count when large numbers of swabs are used during a 
• prolonged operation. A small swab may easily be overlooked and left in 
the abdomen when considerable numbers have been used. Supplies of 
swabs, dressings, towels, aprons, etc., sterilized by steam under high pressure, 
and preserved in hermetically sealed tins, can be obtained from surgical 
instrument makers, and may be used with confidence when supplied by 
^ firms of repute. Sterilization in bulk, as carried out in small nursing homes 
and hospitals, is not always satisfactory. 

Instruments and Ligatures, Instruments should be boiled for at least ten 
minutes immediately before the operation; sharp instruments may be 
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immersed in 1 in 20 carbolic solution or in methylated spirit for a quarter of 
an hour, instead of boiling, which blunts them. If silk or linen- thread 
ligatures are employed, they should be boiled for an hour before use ; a 
second boiling for ten minutes immediately before the operation is also 
desirable. It is desirable to work with ligatures as fine as is consistent 
with good haemostasis. 

The great majority of surgeons prefer to use an absorbable material for 
the general purposes of a ligature, and catgut is the only material of the kind 
which is available. The sole disadvantage of catgut is that its preparation 
and sterilization are difficult and complicated. The raw gut obtained from 
manufacturers may contain living bacteria in its substance, which being- 
liberated when the ligature is absorbed by the tissues, may set up infection. 
In a few cases post-operative tetanus has in this way been caiised^It is well 
known that the tetanus bacillus is present in the feces of most animals. As 
catgut cannot be boiled in water without destroying it, chemical methods 
of sterilization have to be employed. Further, for many of the purposes 
served by a suture it is desirable that absorption should not be rapid ; thus 
stitches placed in the aponeurosis in closing an abdominal incision should 
be able to resist absorption for fourteen to twenty-one days. Unless specially 
prepared for this purpose, catgut will not resist so long. It must, therefore, 
be artificially hardened. The complete process accordingly consists in first - 
permeating the whole substance of the gut with an efficient antiseptic, and 
for this purpose iodine or carbolic acid is usually employed. The sterile gut 
is then subjected to the hardening reagent, which is either formaldehyde or 
bichromate of potash. Finally the prepared gut is stored in sealed tubes 
of alcohol. 

ANESTHESIA 

The anaesthetic most generally suitable for abdominal work is ether 
given by the ‘ open ’ method. The previous administration of narcotics 
as advised above is of great advantage for the reasons already given (p. 657). 
Post-operative vomiting is probably less severe after this method than any 
other. In patients suffering from chronic bronchitis, chloroform may be 
substituted. The important details of administering anaesthetics cannot be- 
discussed in this work ; it is advisable always to entrust this part of the 
operation to the most experienced person available. 

In certain cases a general anaesthetic, even in reduced amount, is contra- 
indicated, and then the best method is that of intradural (spinal) anaesthesia, 
stovaine being the best agent to employ for this purpose. Even when a 
general anaesthetic is not contra-indicated spinal anaesthesia offers certain 
important advantages in pelvic surgery. Along with complete anaesthesia it 
produces also complete motor paralysis of voluntary muscle in the area 
involved. Injected into the spinal canal at the level of the twelfth dorsal 
interspace, it will produce complete anaesthesia and paralysis of voluntary- 
movement from the toes to a variable point above the level of the umbilicus. 
The lower abdominal muscles are accordingly completely relaxed, and in this 
condition intra-pelvic manipulations are greatly facilitated and the duration 
of the operation appreciably shortened. There is complete absence of shock, 
as all nerve-impulses from the operation-area are cut off. The aneesthesia 
lasts from forty-five to fifty minutes, and experience has shown that the 
Trendelenberg position can be employed with perfect safety if an interval 
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of five minutes is allowed for diffusion of the solution before the operation 
table is tilted. 

Stovaine anaesthesia leaves consciousness unimpaired, and this is an 
-undoubted disadvantage, especially in the case of nervous women, and when 
the inclined position is used for the operation. A conditjgn of ‘‘ twilight 
sleep ’’ may, however, be produced before the spinal inj€i®bn is given, in 
the manner suggested by Provis and worked out in detail by him. It con- 
sists in giving a hypodermic dose of morphia gr. I to gr. | with scopolamine 
gr. ^ an hour and a half before the operation, and following this by a second 
injection of scopolamine gr. without morphia an hour later. Deep 
drowsiness is thus induced, which renders the patient practically unconscious 
of her surroundings, and if the ears are filled with cotton wool so as to 
exclude auditory stimuli, she may sleep quietly throughout the operation, 
-of which she will remember nothing. 

The technique of the spinal injection requires careful study, and the 
reader is referred to special sources for the necessary information. 

GENERAL MEASURES FOR THE PREVENTION OF SHOCK 

It is of great importance that the atmosphere of the room in which the 
operation is performed should be well warmed, the temperature being about 
70° F. In addition, the body-heat of the patient should be conserved as far 
as possible by proper coverings, by avoiding unnecessary soaking of the 
coverings with fluids, and by the use of an artificially warmed operating 
table. In prolonged operations continuous subcutaneous saline trans- 
fusion may be used in the case of specially debilitated subjects. Finally, 
'the method of operating is a factor of great importance from the point of view 
of shock. Rapidity, gentleness in manipulation, careful protection of exposed 
viscera, and prompt control of haemorrhage will often allow of the most 
formidable operations being carried out without any marked degree of shock. 

THE OPERATOR AND ASSISTANTS 

As a general rule the fewer persons concerned in the performance of an 
operation the better ; one experienced assistant is essential, but for rapid 
work two or three assistants, each knowing exactly what is expected of him, 
are necessary. The operator is personally responsible, and one of his pre- 
occupations is to watch the work of his assistants. The same routine of 
preparation should be followed by all concerned. 

The sterilization of the hands of all persons actually engaged in the opera- 
tion is an important detail which demands the personal attention of the 
operator. The following method, which has been subjected to repeated 
bacteriological tests by different observers, may be confidently recommended : 
(1) the nails must be short and the skin of the hands intact ; (2) the hands 
and forearms should first be scrubbed with a freshly boiled nail-brush, in 
hot water and soap ; ether-soap or spirit-soap may be employed as solvents 
of fatty matter ; five to ten minutes are required for this stage ; (3) after 
removing the soap with fresh water, the hands and wrists should be im- 
mersed in a watery solution of 1 in 1000 biniodide of mercury for two or 
l^hree minutes, or methylated spirit may be substituted for the biniodide 
solution ; (4) the hands thus sterilized should be immediately dried and 
covered with sterilized rubber gloves. It is most convenient to use dry 
sterilized gloves which can be readily slipped on with the aid of sterilized 



GENERAL CONDUCT OF THE OPERATION 


GG3 

French chalk. Biniodide is preferred to perchloride of mercury as being a 
more powerful germicide, and as penetrating the skin more readily owing to 
its not coagulating albumen, as is the case with the perchloride. The wearing 
of gloves does not obviate the necessity of careful sterilization of the hands, 
for gloves are sometimes punctured or torn during the operation. 

Sterilized gowns or blouses, and a covering for the head which completely 
covers the hair, the nose, and the mouth, leaving the eyes alone free, should - 
be worn by the operator and all his assistants. 

GENERAL CONDUCT OF THE OPERATION 

Position. For all operations on the pelvic organs, the inclined, or Tren- 
delenberg position is of great assistance {see Fig. 437) ; it allows of the 
intestines being withdrawn from the operation-area, and kept out of the 



Fig. 439 . Gosset’s Abdominal Retractor. 


way ; and further, by raising the pelvis, it brings the contents of this cavity 
into easier reach. In the case of stout persons it somewhat embarrasses the 
action of the diaphragm, and so impedes aeration of the blood, with the 
result that marked cyanosis supervenes, but this condition when carefully 
watched is not of serious moment. 

The incision which is most generally useful is the median, or paramedian, 
supra-pubic incision ; this gives better access to the pelvic cavity than any 
other. The lower end should extend down to the pubic bone, due care being 
exercised in avoiding the bladder ; freer access is thus given to the pelvic 
cavity than when the incision is placed higher up. Occasionally an incision 
through the rectus muscle will give more convenient access, as when, for 
example, the right adnexa and the vermiform appendix are at fault. The 
transverse incision of Kiistner may be used when comparatively small space 
is required, as in operations for ventral suspension of the uterus. This 
incision divides the integument transversely about inches above the 
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pubes ; tlie tissues superficial to the aponeurosis are then retracted up and 
down, and the a|)oneurosis muscle and peritoneum are divided in the mesial 
])lane. The resulting skin-cicatrix is concealed by the pubic hair, but this 
-iiKusion offers no other advantages. 



Fia. 440. Faure’s Abdominal Retractor in Position. A, Rubber sheeting with a 
broiui flange tucked away and covering the deep aspect of the abdoniinal wall. 15 B, 
Itetractors fixed in position on frame. C C, Limbs of frame which are placed between 
and underneath the patient’s thighs. D, Pliable lead -retractors for clamping ruhbiu*- 
sheet in position. 

Another form of transverse incision may be practised, viz., that of 
Pfannenstiel, in which the aponeurosis is also divided in the transverse 
direction. This was designed to minimize the risks of scar-hernia, the 
occurrence of which is presumably facilitated when all the layers of the 
abdominal wall are divided in the same direction. Experience has shown 
that, except as a sequel to the use of a drainage tube, or to suppuration in 
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thr woiifid, s(',ar-hornia is lanv a ran* ocrurn'iu'o. Tho longitiKliaal iarision 
uiulonbtodly allows of Irina' accinss to th(‘ al)dotnino-]H‘lvi(* cnvitv lliaii aiiv 
other. 


^Short incisions are, as a rule, to be deprecated ; the object of the incision 
IS to provide free and easy access to the operation -area. Tnsullicient rooni- 
prevents a proper inspection of the area of disease, })rolongs tlu‘ operation, 
often involves the use of undue force, and makes it dilli(‘ult to conduct 



Fig. 441. Jayle's V^\uinal Retractor and Auvard’s Speculum in Position. 

the satisfactory examination of other organs which may be called for. A 
long incision is no more likely to become the seat of hernia than a short one, 
and the sole argument which can be urged in favour of the latter is the so- 
called ‘ cosmetic ’ advantage of the incons[)icuous scar. 

Exposure of the Operation- Area. This is in part provided for by a suitably 
placed incision of adequate length, in the case of abdominal operations. 
Great assistance can be further obtained by the use of suitable retractors 
which hold apart the edges of the abdominal incision, or in the case of the 
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vulva, the margins of the ostium vaginae and the vaginal walls. /Jonvenient 
retractors for abdominal work are those of Gosset and Faure. The former 
is shown in Figure 439 ; the latter is shown in Figure 440. Gosset’s retractor 
has the merits of simplicity and easy adjustment ; Fame’s is more complex 
but allows of wider separation of the edges of the wound. These are both 
self -retaining retractors and enable the operator to work with fewer assistants. 
For vaginal operations, necessitating exposure of the cervix and vaginal walls, 
the arrangement shown in Figure 441 is the best. The two-bladed vaginal 
retractor of Jayle (see Fig, 442) separates the lateral vaginal walls, while the 
-self-retaining weighted speculum of Auvard (see Fig. 443) depresses the 
posterior vaginal wall and perineum. The exposure of the de])ths of the 
vaginal canal which is thus afforded, enables manipulation to carried 
out with ease under direct observation, and obviates the risk of infection 
resulting from contact of instruments, etc., with the skin-surfaces of the vulva 
which are so difficult to sterilize. 

Intra-abdominal technique. There are certain general principles to be 
borne in mind in all internal manipulations of the abdominal viscera. These 



Fig. 442. Jaylk’s Vaginal Retractor. 


can only be mentioned without elaboration, and their importance will, it is 
hoped, be sufficiently apparent. (1) All viscera should be handled as little 
as possible, and as gently as possible. (2) Haemorrhage should be reduced to 
- a minimum by securing large vessels when possible before dividing them ; it is 
often of advantage to secure the blood-vessels supplying an entire area before 
commencing to deal with that area. (3) In dealing with infective lesions, or 
in opening mucous tracts, the operation -area should be carefully isolated by 
packing, so as to protect the upper abdominal cavity, and parts of the pelvis 
which may not be involved. (4) Raw areas should not be left in the peri- 
toneal cavity, as they may become the seat of adhesions, which later may 
cause much suffering, or even sometimes give rise to acute intestinal obstruc- 
tion. Raw areas should be peritonized, i.e, covered with peritoneum drawn 
from neighbouring parts, or failing this with an omental graft. (5) Anti- 
aseptics should not be applied to healthy peritoneal surfaces, nor should these 
surfaces be subjected to damage from friction by vigorous mopping, or 
by the use of dry swabs and mattrease^. This applies especially in general 
peritoneal infections, when it is of the greatest importance to avoid trau- 
matism of the already damaged serous membrane, (6) The operator must 
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learn to work rapidly and not to waste time in purposeless manipulations. 
(7) Whenever possible, the abdomen should be closed without drainage ; 
this point is, however, so important that special consideration must be 
given to it. 

Drainage. Abdominal surgery is now carefully feeling its way in the 
limitation of drainage of the peritoneal cavity. Experience has shown that 
the peritoneum possesses remarkable powers of dealing with fluids, even- 
those of an infective nature, so long as its vitality is not seriously damaged, 
and the original focus of infection has been removed. Blood is not easily 
disposed of by the peritoneum, and owing to its suitability as a nutritive 
medium, it is specially liable to become inf<H‘t(*(i either from the bowel, 
or from bacteria admitted at the time of operation. The only two 



Fig. 443. Auvard’s Self- 
Retaining Vaginal Specit- 
LUM, The shank of the specu- 
lum is weighted with a ball of 
lead, and channelled to allow 
of the escape of douche-fluids 
from the vagina. 

conditions which are now generally recognized as indications for drainage 
are localized collections of pus, and imperfect hsemostasis in the operation 
area. It is impracticable to drain the whole peritoneal cavity by an] 
method, because the drain becomes shut oflE by adhesions in a few hours 
it therefore only drains the locality in which it lies. In acute generalizec 
peritonitis, drainage of certain selected areas may be advisable, e.g. the greal 
peritoneal pouches such as the pouch of Douglas and the renal pouches 
The best material for drainage is rubber-tubing. 

In pelvic surgery two routes for drainage are available, the vaginal routi 
and the supra-pubic route. The ormer has certain advantages. (l)Th{ 
drain-tract is the shortest possible, viz. between the pouch of Douglas, oi 
the broad ligament, and the vaginal vault ; (2) it secures the assistance oi 
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gravity in the outflow of retained fluids ; (3) it allows of the alxlominal 
wound being (x)nip]etely closed, and thus obviates the risks of suppuration of 
the wound and later of scar-hernia which are inseparable from drainage by 
the supra-pubic route. Th(‘ great disadvantage of the vaginal route is that 
we are draining into an infected canal, and the risks of secondary infection 
through the drain-tract are much greater than in the case of the abdominal 
route. 

Figure 444 illustrates vaginal drainage being carried out during an abdo- 
minal operation. The vagina is opened by cutting down upon a pair of 
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forceps passed into the posterior fornix and with these forceps the drain-tube 
is then drawn into position. 

Closing the Abdomen. Before the abdomen is closed the operator 
must satisfy himself that all swabs, forceps, needles, etc., which have been 
in use during the operation are accounted for. 

The parietal incision should be sewn up in layers ; a fine continuous 
catgut suture may be used for the peritoneum, and a stouter one, or the same 
size doubled, which should be of hardened catgut, for the fascia; |the 
skin and subcutaneous tissues may then be united by a. continuous silk 
suture, or by interrupted stitches of silk or silkworm gut. / When the layer 
of fat is of more than average thickness, a buried catgut stitch may also be 
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used to bring the deeper parts of this layer together, or two or three deep 
interrupted stitches may be introduced before stitching the fascia, to 
embrace all the tissues between the skin and the sub-aponeurotic layers. 
Many operators prefer to unite the skin with a fine subcMicular ligature 
which leaves no needle marks, or with Michel’s clips. These methods give a. 
less conspicuous cicatrix than when stitches are used. 

The wound-dressings should be dry, absorbent, and aseptic ; they must 
be retained firmly in position by a tight binder, the most convenient pattern 
being the “ many-tail.” When no drain is used, a collodion scab may be 
applied along the line of stitches which effectively excludes air from the 
wound. 

ABDOMINAL OPERATIONS 

MYOMECTOMY 

Myomectomy per abdomen is an operation which embraces the removal 
of every type of fibroid tumour (subserous, interstitial and even submucous) 
without sacrificing the uterus. The technique of this operation has been so 
much improved in recent years that extensive enucleations which at one 
time would have been very dangerous are now made possible by employing 
the method of haemostasis devised by Bonney. This consists in effectively 
controlling all the main arterial supplies (1) by ring forceps on the ovarian 
vessels in the infundibulo-pelvic folds, and (2) by similarly applying forceps 
to compress the uterine arteries against the cervix at the level of the 
isthmus. When arterial compression is efficient, the uterus becomes paler 
in colour, and even deep enucleations (see Fig. 445) and the opening up of 
the uterine cavity become well nigh bloodless procedures. This compression 
is maintained during operation until the suturing of the uterus is completed. 
When all the forceps are taken off, the uterus swells up, and some oozing 
points may be found to require additional sutures. 

Bonney ^ advises the employment of a single anterior incision (Fig. 445 B) 
from which deep interstitial incisions are made to reach tumours in the 
lateral and posterior walls (Figs. 445 C, D and J).^ Wounds made in the 
posterior wall of the uterus would entail a risk of intestinal adhesions, lateral 
incisions would endanger the uterine vessels. On the other hand an incision 
in the anterior wall may be ventri-fixed if need be, and is safer in every way. 
When a tumour cannot be reached without opening the cavity, this is done 
and any abnormality of the endometrium dealt with at the same time 
(Figs. 445 E, H, L). Such technique entails rigid antisepsis, so that the 
vagina must be swabbed out with some strong antiseptic and the abdominal* 
cavity and skin-edges protected with rubber sheeting. It is necessary to 
draw up and exgntiate the uterus through the abdominal wound, and 
during the operation it should be covered with a sterile towel which has been 
rung out of hot saline solution. 

The beds from which the growths have been removed are closed by 
mattrlss sutures of silk (Figs. 445 G and H), and for the superficial stitches 
a continuous catgut suture is employed (Figs. 445 F and K). 

The pros and cons of myomectomy versus hysterectomy in the surgical 
treatment of fibroids have been extensively discussed in the literature. The 

* “ The Modem Scope and Technique of Myome;tomy,” Victor Bonney, Jl. Obst. dk Oyn. 
Bril. Emp., Vol. 29, No. 4, pp. 691-607, 1922. 
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Fici. 445. Mi^LTiri.Pi Myomectomy through an anterior incision (after Bonney) 
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Figure A. Cross-section of uterus containing three fibroids, a. Anterior surface. 
h. Posterior surface. 

Figure K The same uterus, with the anterior fibroid already enucleated through an 
anterior incision ; the lateral fibroid is being removed through a secondarj' 
incision, 

r'igure C. i''calpel attacking posterior fibroid through two former incisions. 

Figure 1). Index finger guiding direction of enucleation during traction by Vulsellum. 

Figure K. A “trans cavity ” enucleation of a posterior fibroid. 

Figure F. Anterior incision closed by sutures. 

Figure G. large anterior and small lateral enucleation-cavities : latter being closed 
by mattrass-sutures of silk. 

Figure H. A posterior enucleation-cavity, closed by catgut sutures, passed from, and 
tied in, the uterine cavity. 

Figure J. A posterior enucleation closely approai^hing the peritoneal surface of the 
uterine wall. 

Irigure K. A purse-string suture used to invaginatc the thin tissue which separates 
a posterior enucleation cavity from the peritone^il cavity. 

Jrigiire L. The loose “hood” left after an enucleation performed through an anterior 
incision for a fibroid in the posterior wall of the fundus. The letters mark 
the points which are to be brought into apposition by mattrass-sutures 

Irigurc M. Enucleation-cavity obliterated by the pulling forward of the “ hood.” 




Fig. 446. Scheme of Scbtotal Hy.sterectomy. (Sii{)ra-va<^inal amputa- 
tion.) In a case where both appendages ar(‘ being removed. 

hysterectomy becomes the operation of (‘l(‘,ction, excej>tiiig for women who 
feel that the loss of the utenis Avould 1)(‘ a disaster. 

SUBTOTAL HYSTERECTOMY : SUPRA-VAGINAL AMPUTATION 

This operation consists in the removal of the uterus (with or without the 
appendages) by amputation through the cervix. The entire body and the 
greater part of the isthmus (supra- vaginal cervix) are therefore removed (.vcc 
Fig. 446). It is extensively practised by English and American surgeons in 
the surgical treatment of fibroids of the body of the uterus, and some surgeons 
adopt this method of hysterectomy for cases of chronic metritis and also for 
cases of double pyosalpinx. The indications for the removal, at the same 
time, of one or both ovaries will depend entirely upon the state of these organs. 
They may be so involv('d in tubo-ovarian inflammation, or by co-incident 
new growth, as to necessitate their removal ; but it should always lx* the 
aim of the surgeon to save as much ovarian tissue as possibh% and when 
both organs are ablated a healthy portion should, if possible, be grafted 
Avithin the sheath of the rectus muscle. Opinions differ widely as to the 
relative value of the two operations, sybtoial and toiul hysterectomy {vide 
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main point for the student to know is, that at the present time, there is very 
little difference in the mortality-risk of the two operations, it being about 
1*5— 2 per cent, for each. The choice of procedure' will turn on whether the 
uterus can be saved as a fertile organ ; a question largely determined by 
the patient’s age, so that up to forty years of age myomectomy becomes tin' 
operation of choice. The chance of becoming pregnant has to be weighed in 
the balance against a 10 per cent, risk of fibroids subsequently developing, and 
a 20 per cent, risk of further menstrual trouble, and finally against the risk 
of a subsequent hysterectomy being necessary, which Giles gives as equivalent 
to 3 per cent. After the age of forty the pregnancy-factor drops out, and 
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infra). The preparatory steps as far as the laparotomy is coiu i'nied have 
already been mentioned . 

With the abdomen opened, and with the operator standing on the right 
side of the patient, the tumour is drawn up into the wound and the intestines 


Fig. 447. Fig. A (1) Round ligament; (2) Fallopian lube and ovarian 
ligament; (3) corner of cervical stump. Pdg. B shows (1) and (2) united. 

Fig. C shows (1), (2), and (3) united on the left-hand side of diagrams, 

are then packed oS with thin rubber-sheeting, taken out of sterile saline 
solution. A six -yard roll of gauze may also be used, if necessary, to assist 
in keeping the pelvic colon on the left and the csecum on the right side from 
slipping round into the pelvic cavity should the patient strain during the 
operation. The advantage of applying the rublx'r siuMding first, is that it 
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does not stick to the int('stines. The uterus having been drawn up, the 
appendages are examiruMt, in orih'r to decide whether it is necessary to 
remove one or both ovaries. In a case where both ovaries may saiely be left 
in situ, the amputation of the uterus through the cervix pro(*eecls as follows ; 

The operator draws the uterus and tumour to the riglit side. The left 
•-round ligament is divid(‘d between two clamps. Two moie clamps are then 
applied to the remaining structures arising from the cornu, viz. to the 
Fallopian tube aiul to the ligament of the ovary, and these tissues are 
divided between the clamps. The assistant then raises the peritoneum of the 
utero-vesical pouch with toothed dissecting forceps, and the operator inserts 
one blade of the scissors under the peritoneum, and divides the fold from left 
to right, close to and across the front of the isthmus of the uterus. After 
division, the peritoneal flap is pushed down, together with the upper part 
of the bladder, by means of a swab in a holder. It will be found necessary 
to use a few vsnips with scissors in order to free the l)la(i(hT in the midline. 



Fig 448 . Mode of Closokk of the Peritonecm in the Pelvic Floor. 


* The left uterine vessels are next exposed and isolated by passing a dissector 
between the vessels and the side of the cervix and running it up and down 
between the two. The isolated vessels are now clamped in two places about 
1 inch apart with stout artery forceps, and then cut across. The appendages 
and vessels upon the righl side ure d(‘a1t with in tlie same maimer, and when 
this is done the uterus is aitaclied only by the cervix and by the peritoneum 
of the posterior uterine wall. The am])utation through the cervix is made 
low down, to effect which, th(‘ uterus is drawn well up by the operator, who 
takes a swab in a holder and with it rolls the bladder downwards and the 
uterine vessels outwards. Then, with a scalpel, a V-shaped incision is made 
- from front to back, the anterior cut running downwards and backwards 
through the bared cervix, and the posterior cut running downwards and 
forwards through peritoneum and cervix. Before the amputation is com- 
plete, the assistant grasps the cervical stump with a volsella, and when the 
uterus and tumour are rc^moved, the stump is drawn up and the cervical 
endometrium is r('mo\(Ml by a cone-shaped dissection of the centre of the 
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stump. The operator then inserts one or two mattrass-sutures of catgut 
through the shelving cervical flaps. When the cervical flaps are brought 
into apposition by suture, the latter are _]^f Llong and the volsella removed. 
The uterine vessels are next tied ofi by inserting a ligature behind the clamp 
in each case. These ligatures are cut short as soon as they are tied, and an 
encircling ligature is now passed through the lateral wall of the cervix and- 
made to include the uterine artery, thus bracing the latter to the cervical 
wall. Subsequently, the round hgamant clamp, and those on the and 
ovarian ligaments, are replaced by ligatures, the latter being left long for 
the time being. When all clamps are removed there remain three sets or 
pairs of long ligatures on either side of the pelvis. From above downwards 
they are thosr(l) on the tube and ovarian ligament; (2) on the round 
ligament ; (3) on the corner of the cervical stump {see Fig. 447). One strand 
of each pair is now cut off, and of the remaining three each is united to the 
one lying next to it. Thus, the tubo-ovarian ligature is tied to that on the 
round ligament, and one of these to the ligature on the cervical stump. The - 
tubo-ovarian ligature should be augmented by a second transfixion-ligature 
if there is the slightest degree of tension. 

When the ligatures on either side are thus united, the cervix is held up 
at its corners by all the lateral structures which have thus been brought 
together. The peritoneal edges are finally apposed over the cervical stump 
by a running suture from left to right {see Fig. 448). The wound must be 
absolutely dry at the finish. The mattresses and rubber-sheet are now 
removed, and the abdomen closed as already described on page 668. 

Figure 446, page 672, gives a scheme of subtotal hysterectomy in a case 
are to be removed. 

NOMINAL HYSTERECTOMY: PANHYSTERECTOMY 

tion the entire uterus is removed (with or without the 
appendages j oy dividing the vagina close to its attachment to the cervix. 
It is definitely indicated in the surgical treatment of interstitial cervical 
fibroids {see Fig. 235, p. 391), where the cervix has been drawn up and 
expanded by the growth. It is the method of hysterectomy usually adopted 
when it is necessary to take the uterus away for cancer of the body, and in 
cases of double pyosalpinx. Many surgeons employ the total, to the entire 
exclusion of the sub-total method of hysterectomy. The advocates of total 
hysterectomy claim that it is the better operation (1) because carcinoma may 
develop in the portion of cervix which is left behind, some 300 cases havings 
been recorded {see p. 410) ; (2) haemostasis is better secured in the total 
operation. On the other hand, the total operation takes longer to complete 
— therefore where speed is a consideration, as in Caesarean hysterectomy, the 
subtotal method is the best procedure. Total abdominal hysterectomy, per- 
formed as described below, was formerly employed for carcinoma of the 
cervix, but it has now given place to a inore extensive operation introduced 
by Wertheim {vide infra). Before performing panhysterectomy it is essential 
that the vagina be systematically cleansed by antiseptic douches during two 
or three days preceding the operation. This should be supplemented by 
freely swabbing the portio vaginalis and vagina with a 2 per cent, solution of - 
iodine just before the operation is begun, i.e, after the patient is ansesthetised. 

In the description of supra-vaginal amputation both ovaries were 
retained. In describing panhysterectomy the removal of the adnexa will 

43—2 



676 


GYNECOLOGY 


be included. In cases of fibroid tumour the ovaries are not removed unless 
they are dis(‘ase(l, but for carcinoma of the body the tubes and ovaries are 
removed in the operation of panhysterectomy, as a matter of routine. 

When the ovaries are to be removed, the round ligaments are tied off 
and divided, and the irifundibulo-pelvic folds are then clearly defined by 
gentle traction on the outer half of the Fallopian tube, which can be done 
by the assistant. If on the left side the sigmoid is found adherent to the 
free edge of the broad ligament by accessory peritoneal folds, these are 
carefully divided with scissors and the bowel pushed back. With the left 
thumb and index finger the ovarian vessels are grasped whilst a ligature is 
passed from within outwards through the avascular thin portion of the 
broad ligament, which lies internal to the ovarian vessels. The latter are 
then tied and the ligatures cut short. This is done on both sides and then 
the operation proceeds as already described, excepting that it is better for a 
beginner to ligate, rather than clamp, the vessels at every stage, because 
with the increased d(‘pth of the wound it may be found that a number of 
large forceps will g(‘t in th(^ way. lu an easy ('ase this exception is not 



Fig, 440 Stout Volsella with a Lateral Curve. 

essential, as is shown in Figure 450, where clamps are employed throughout. 
After ligating the left uterine vessels, the connective tissue and ureter are 
pushed downwards aiul outwards by firm pressure applied by a swab in a 
holder which is pressed against the lateral wall of the cervix . The uterus is now 
drawn forcibly upwards by means of a stout volsella with a lateral curve (see 
Fig. 449). This instnimetit should be applied to the lateral wall of the isthmus 
(supra- vaginal cervix). (Traction by means of the volsella puts the para- 
metrium on the stretch, and as the uterine vessels and ureter have already been 
displaced, the parametric tissues may be clamped by forceps. Two clamps 
grasp the utero-sacral ligament which is divided between them (see Fig. 450 [3]). 
A second pair of clamps are applied to the utero-sacral ligament on the opposite 
side, which is then likewise severed. The scissors are then inserted on the flat 
under the peritoneum at the back of the uterus and pushed across from right 
to left, from one cut utero-sacral ligament to the other (see dotted line in 
Figs. 450 and 451). The peritoneum thus freed is then divided, /and the 
rectum, which is thereby exposed, is pushed down by breaking through its 
loose attachment to the vagina. A third and fourth clamp are now used to 
grasp the lateral parametric tissues on either side of the cervix. This lateral 
parametric tissue is then divided by keeping the scalpel close to and by 
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cutting on the (‘crvix. The deep lateral dissection is down on rit lu'r 

side, until the vagina is reached, a point which is (^asy to notice, becaust; 
the vaginal walls are laxer and less resistant than the cervix. As to where 
the vagina is to be opened is a matter of choice ; some operators open it in 
front, others at the side. The latter has the advanlage of allowing the 
lateral incision to proceed until the vagina is cut into, wluni its vascular 
lateral angle can be clamped and drawn up, vhilst the remainder of the 



Fig. 450. Total Abdominal Hystkkkctomy. Oh the Ic'ft side th(‘ iiifundi- 
bulo-pclvic fold has been divided. TIk' utero-siural fold is clanijH-d roiuly 
for division. 1 ~ Forceps on round 2 Korecps on in fundi f)ulo- 

pelvic fold. 5 ^ Forceps on utero-sju rai fold. 

vagina is divided from left to right first along tin* anterior, and ihen ah)ng 
the posterior, walls. When the vagina is dividend its edg(‘s slioidd l)e caught 
by four clamps, one on the centre of the anterior wall, oih‘ on the posterior, 
and one on each lateral angle. These clamps are immed iut (dy rvplaced by- 
ligatures which are left long and brought togidln-r in orn' jiair of foreeps. 
By leaving these ligatures long they may be used as tem])orary tructors, 
and serve to keep the walls of the patent vagina in apposit ion for t hf‘ t ime 
^ being. The utero-sacral clamps, and those on the paranutriuin. are m xt 
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replaced by ligatures which may be transfixed in the tissues to prevent them 
from slipping off. The entire deep area is now carefully examined for oozing- 
points. When the raw surfaces are quite dry, the closure of the pelvic con- 
nective tissue is begun. The round ligaments are sewn to the corners of the 
vagina, and the original vaginal sutures which were in use as tractors are tied 
rtind then cut short. The peritoneum is next brought together by a running 
^glover’s stitch from left to right. When there is a good supply of peri- 
toneum in the flaps, this membrane can be easily brought together by means 
of a purse-string suture, a method adopted by Spencer. It is a very rapid 
means of restoring the peritoneal floor of the pelvis, but when it is done, the 
lateral vaginal angle is tied to the parametric suture, instead of to the round 



Fid. 451. Totai- Audominai. 1 1 vs’rKHECTOMY. Tlie infundibiilo-pelvic and 
the utero-sacral ligaments are ligatmx'd on bot h sides ; Ihc' el-unps have been 
removed. The peritoneum is being separated from tlu' posterior uterine wall. 

ligament, as a means of support. Finally, the omentum is drawn down so 
,s to cover the small inti'stines ; instruments and swabs arc counted, and 
he abdomen is then closed . 

Special Methods of Hysterectomy 

(a) Kelly’s Supra-vaginal Amputation by Continuous Incision from 
jne side to the other. This is the most rapid method of performing sub- 
total hysterectomy, and when the ovaries can be saved it can be carried out 
most expeditiously by the use of clamps to control the vessels, no ligature 
being applied until the uterus is removed. Forci-pressure is not advisable, 
however, for securing haemostasis when the ovaries are to be taken away with 
the uterus, as they may slip off the infundibulo-pelvic fold during subsequent 
manipulations, especially when applied far back near the pelvic brim. In 
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such cases, before incising the mesosalpinx it is besi to i C the ovarian \ vss('ls 
in the manner already descri])e(l {see Phg. 1 Id, p. 

Kelly’s rapid method of contiinious incision may he us(‘d for straiglit- 
forward uncomplicated cases of hysterectomy, i.e. where the nttnais (‘an h(‘ 
drawn well up into the wound ; it is also better adapted to mei^t tin* difli- 
culties of dealing with an intraligamentary or r(dro[)(‘ritoneal fibroid, than 
is the form of subtotal hysterectomy already described.'^ Two clamps nro 
af)plie(l to the left appendages at the cornu uteri, and these slnict uri's are 
then divided between them with a scalfxd : tbe left round ligament is I laaited 
in the same way; the vesmal peritoneum is divided and pushed down 
together with the fundus of the bladder. The left uterine vessels are tlnni 
divided between forceps and the cervix cut straight across from left to right , 


I'lci. 452 . Total Abdominai. H v'stkukotomv by tiik tilansvkksk mlthod. 

The vagina has been opc'ned and tin* <a*rvix pulled up by a voIs(']la. The 
clamps which arc attacdied to the (‘dyes of fh(‘ \ agina are r(‘}>laeed by traelion- 
ligatures as soon as the uterus is nuiuoa'd. ’I’lu' right uteriiu' artery has not 

yet l)een seva'red. 

until it hangs by the right broad ligament. The latter, which incimhvs the 
right uterine vessels, is seized .with a pair of curved rmjs^aux, or with 
Moynihan’s cholectomy forcepslbve^ Fig. 454), whilst the uterus and tumour 
are rolled still further to the rig^t and dragg(‘d u[) (.see Fig. 45:^). Idte only 
attachments still to be divided an* tin* right appcaidagcs. Th(*s(‘ are 
clamped and severed from below u[)wards. 

(b) Doyen’s Panhysterectomy. This is a modification of the classical 
method of performing total hystcri^ctomy. After drawing the uterus w(‘Il 
up and packing off the intestines, the tumour and uterus are held forwards 
to obtain a good view of the lower part of the posterior uterine wall. The 
posterior vaginal fornix is then opened, and the cervix is thus exposed from 
behind. With a stout volsella the cervix is drawn through the opening in 
the vagina, and its attachments to the vagina, laterally, and in front, are 
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severed from below upwards. The utero- vesical pouch is divided, the 
uterine vessels are clamped and divided, and finally the appendages are 
treated likewise. The operation is carried out entirely from below upwards. 

(c) Pryor’s Total Hysterectomy. By this method the surgeon proceeds 
as is done in Kelly’s continuous left-to-right subtotal hysterectomy, excepting 
that the lateral dissection is carried further down so as to allow the line of 
amputation to pass across the vagina instead of through the substance of the 
(*ervix. It is the most (wpcM lit ions manner of ])erforming panh vstenM toiny. 



Fig. 453. Abdominal 8cbtotal tl vsThBEOTOMY by Kelly’s method. The 
left ovarian vessels and round liganient werc^ lij^aUired before division. 

(Uanips are sliowii on the utcTine artericB. 

The Radical Abdominal Operation for Carcinoma of the Cervix : 
Wertheim’s Operation 

The ])rinciple upon which this operation is based consists in the removal 
of infected cellular tissue and glands, and also of motigh of the vagina to form 
a capsule for the enclosure of the malignant cervix. This is effected by 
clamping the vagina below the level of the growtli and dividing the 
vaginal alls at a still lower level. 

Abdominal hysterectomy for cancer of the uterus has been practised 
since 1878. In 1896 Clark successfully carried out the operation of removal 
of the uterus and its appendages, with the pelvic cellular tissue, and with the 
lymphatic glands as high as the bifurcation of the common iliac vessels. 
Wertlieim was the first to recognize the necessity of diminishing the risk of 
cancex-unplmilaiion on the raw surfaces, and to obviate this danger he 
d(‘vised tin* ])lan above mentioned, hence the operation, as now performed. 
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goes by his name, although many minor details m the leehiiicjue have Ixtu 
modified from time to time. 

The operation is essentially one for the specialist ; this is clearly shown 
by the high primary mortality (deaths due to operation) as compared with 
that incurred in total hysterectomy performed for benign tumours. 

When discussing the treatment of cancer of the cervix in the last edition 
of this work we instituted a comparison between the extended abdominal 
operation as devised by Wertheim, and the extended vaginal operation as 
practised by de Ott in St. Petersburg and Scliauta in Vienna. During th(‘ 
past six years the only operation which has held the field is the one based on 
the principles laid down by Wertheim. Radiotherapy has now become so 
extensively employed that we are beginning to foresee that its claims will 
rival, if not actually supersede, those of surgery. An authoritative pro- 
nouncement on the relative claims of surgery and radiotherapy cannot be 
made at the moment, but we are fortunate in this country in being provided 
with a most complete record of what can be accomplished by surgery alom' 



FKjI. 454. A, Must*aiJX fom'p.s ; 15. f(>rc<‘()s. 


in the hands of the expert gynaecologists, and without invoking th(‘ aid of 
radium or X-rays. 

Bonney’s results in 214 operations show that the great drawback to the 
extended operation — that of high primary mortality — has not been ovc'r- 
come. In 1913 Wertheim’s last 214 operations resulted in a 12-1 per rent. 
mortality. In a series of 214 cases published by Bonney in 1926, the opera- 
tive mortality for the whole series was 15-8 per cent., the first 100 cases- 
yielding 20 per cent., and the last 114 cases 12 per c^nt. mortality. In 112 
cases operated on by one of us between 1905 and 1925 (C. L.), the operative 
mortality for the whole series amounted to 14*2 per cent. In Fletcher Shaw’s 
series of 76 cases, the number of deaths due to operation was 16, or 21 per 
cent. In our opinion the performance of a thorough operation for advanced 
cases cannot be expected to yield a primary mortality of less than 12 per 
c^nt. It may be claimed with justice that if left untreated, many of the cases 
operated on would only live for a few months, but the main justification for 
taking such a big operative risk must be sought for in the late results of the 
operation. Tables of recurrence after operation show that if the case remains • 
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free for two years, the risk of subsequent recurrence after this period is 
greatly diminished ; but it seems never to be entirely excluded, since we 
have known freedom for fifteen years to be followed by recurrence in the 
vaginal vault (C. L.). Wertheim found that 41*3 per cent, of those who 
survived the operation were free from recurrence after five years, and 
reckoning on the same basis, Bonney’s figures are 85 free in 214, or about 
iO per cent., i.e. less than one-half of the survivors are cancer free after five 
years. Carried further, the latter authority found, as did Weibel, that of 
those who survived five years, 7 or 8 per cent, recurred between the sixth and 
seventh years. In other words, the number of survivors after this period is 
roughly one-third. In Bonney’s series of 214 cases there are three women 
known to be alive and well sixteen to nineteen years after operation. In our 
series of 112 cases (C. L.) one is alive and well after twenty years, one 
recurred in thc'fifteenth year but cleared up under radium, and has remained 
free of growth for three years ^ ; three more are free after fifteen years, and 
one after twelve years. It may therefore safely be said that the risk of 
recurrence is very slight after ten years. 

The student is referred to the section on Cancer of the Cervix (pp. 495- 
498) in order to compare the results above stated with those which have been 
obtained by radiotherapy alone. It is necessary to mention here that our 
own practice is to employ radium both before and after operation in the 
treatment of cervical cancer. 

The Operation. When the case is advanced the patient is kept in bed 
for a week or ten days in order to employ means of rendering the cervix 
and vagina as clean as possible, and also to improve the state of health 
generally. With a sloughing growth accompanied by offensive discharge 
it is customary to apply the actual cautery under anaesthesia, and to scrape 
away as much of the necrotic tissue as possible. This is followed by peroxide 
of hydrogen (10 vols.) douches, and by the application of acetone and iodine 
to the raw surface. After this is done, a sound should be passed to explore for 
a possible pyometra, which, if present, is drained, and then 100 mg. radium 
bromide is introduced into the cervical canal, and also a variable number ot, 
needles of 5 mg. strength are inserted into the edges of the cancerous tissue 
(see Fig. 311a, p. 497). The irradiation is continued for twenty-four hours. 
The major operation should not be postponed for longer than a fortnight 
after the above preliminaries have been carried out. Immediately before 
the operation, the vagina is swabbed out with 2 per cent, iodine solution, 
and packed with sterilized gauze, an end of which is left outside the vulva. 

With the patient in the high pelvic position, and the abdomen opened 
from above the umbilicus to the pubic bone, a careful exploration of the 
pelvic cellular tissue and lymphatic glands is first made. Then stout silk 
ligatures are passed under the adnexal structures close to the cornua uteri 
these when knotted serve as tractors (see Fig. 458). The uterus is now drawn 
up and the utero-vesical pouch examined. Here the peritoneum may be 
found to be puckered and abnormally adherent. The first step in the 
operation then should be to raise the peritoneum and investigate the relation 
of the growth to the base of the bladder. If it is found that the growth has 
deeply implicated that viscus, the peritoneal wound should be closed and 
the operation should not be proceeded with. If this preliminary investiga- 

^ This case seen in June, 1927, was foiind to have some induration in the walls of the 
urethra, into which a needle containing 10 mg. RaB*^ was inserted. 




Fia. 455 . Abdominai. Totai. Hystekectomy for Cancer of tjie Cehvjn. 

Method of isolating the litcTiru' artery. 

firm cord the average size of a slate-pencil, })ut varying considerably in 
thickness. Wluai tlie ureter has been identified, it is traced forwards from 
the brim of the pelvis behind to the cervix in front, at the side of which it 
enters the ureteric canal beneath the uterine artery. At this stage the bladder 
is dissected off the front of the cervix in the manner already described, - 
When this is done, it is also necessary in many cases of advanced carcinoma 
to push it down from the antero-lateral aspect of the cervix ; many venous 
points have to be caught up during this dissection. When the bladder 
has been displaced, its peritoneal covering may be stitched up to the lower 
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tion proves favourable, the infund ibulo-pelvic and round ligaments are ti(‘d 
off, and the ends of the tubes are tied to the cornua so as to ket'p th(\se 
structures folded out of the way (.see Fig. 455). The cut edges of tlu' broad 
ligament on one side are opened up by the fingers, aiul flic ureter is sought 
as it runs on the posterior leaf of peritoneum betweiui the pelvic brim and 
the cervix. This cord-like structure is best found by taking the sheet of 
peritoneum between finger and thumb, when it will be appreciated as a 
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angle of the abdominal woimd, or held forwards with forceps {see Fig. 455). 
Attention is then again directed to the ureter. The left index finger is 
passed through the ureteric canal and brought out in front of the uterine 
artery between it and the bladder {see Fig. 455). The finger always carries 
before it a thin tough sheet of cellular tissue which has to be jfceased apart 
. on the apex of the finger before the latter is freed. Wlien this is done, a 
ligature is passed under the uterine artery and this vessel is tied as far out 
towards the pelvic wall as possible. Before tying this ligature the ureter 



must b(‘ traced along its whole course to the bladder, in order to make sure 
that it is completely freed from the artery which is about to be tied. After 
the ligature is tied the artery is divided, and then a complete view of the 
exposed ureter along the whole of its pelvic course can be demonstrated {see 
Fig. 458). The ureter is now rolled off the cervix and side of the vagina with 
a gauze swab. The same procedure is carried out on the opposite side. 
(Should any glands be met with between, or overlying, the vessels, these 
should be remov(‘d . It is sometimes necessary to do so before the ureters can 
be exposed.) The uterus during the next stage of the operation is drawn 


Scale ^ 

Fig. 457. Bourne’s “Vaginotome.” 

up and carried forwards. The utero-sacral folds are clamped and divided, 
the peritoneum at the back of the vagina is cut across and the rectum 
pushed back. Next the parametric tissues on both sides are clamped with 
specially strong forceps devised by Wertheim for the purpose {see Fig, 460). 

»-When these tissues are divided, the uterus is drawn forcibly upwards in 
the direction of the upper angle of the wound and the T-shaped vaginal 
clamp devised by Berkeley applied {see Fig. 459). Before so doing it is 
necessary to raise the bladder with a wide fiat retractor, and at the same 
time to define the ureters as they enter that viscus. They must lie well 
outside the curve of the clamp. After the vaginal clamp has been applied 
and tightly closed it is possible in some cases to place a third wide clamp on 
the vaginal walls lower down. The vagina is then amputated between the 
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clamp above and the clamp below. Thus, after amputation of the vagina 
and removal of the uterus the vaginal passag(‘ is still cIoscmI by tlie lower 
clamp, and the closure may be made complete j)y oversewing tin' free (nlges 
which project beyond the clamp.| When this is done tin' elani]) is rc'iuoved. 
The clamp used for closing the vagina above eonvt'rts tin' latt('r into a sa(*, 
which encloses tin' canc('roiis ct'rvix and tims |>rc\('nts the dissi'ininal ion 



Pig. 458. Abdominal Total Hysterjsctomy for Cancer of Cervix. 

Ureter exposed in the whole of its pelvic course. 

of cancer-cells. If it is desired to leave the distal portion of the vagina 
open for drainage the lower clamp is not applied, but as soon as the vagina 
is amputated its edges are picked up and the two lateral angles which bleed 
freely are at once tied. The parametric tissues are transfixed and tied 
behind the clamps, and the latter are then removed : the same is done to 
the utero-sacral folds. 

' This is most easily done by the use of a curved bistoury devised by Aleck Bourne and 
called by him “ Vaginotome.” Sec Figure 457. 
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The wound is now examined for oozing-points, which when found are 
caught and tied off ; a further search is made for glands and then the raw 
surfaces are covered by closure of the peritoneum in the way already 
described. When the vagina is left open no gauze is inserted into the deep 
cellular tissues or into the vaginal canal. 

OVARIOTOMY 

The name ovariotomy is applied, by time-honoured custom, to the" 
operation for the removal of an ovarian tumour, and must be distinguished 



I'ic. 459 . Abdominal Total Hysterectomy for Cancer of Cervix. 
Vaginal clamp applied, ('riu^ ])ara metric clamps are omitted for greater 

clearness.) 

from oophorectomy, which is the term used for the removal of an ovary, 
not the seat of a new growth. 

Indications. It has been already stated that all ovarian tumours 
should be removed as soon as the diagnosis of their presence has been made. 
In the case of bilateral innocent tumours a portion of ioUicle-bearing ovarian 
Jissue can sometimes be conserved upon one side or the other. 

Steps. The essential steps in this simple operation are the delivery of 
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the tumour through the incision, tlu^ division of the pedicle, the control of 
its vessels, and the peritonisation of the raw surface. Tumours of small 
size can be turned out of the abdomen entire through a median incision of"^ 
four to live inches in length ; the pedicle can then be examined and secur(Ml 
under direct observation. Should the tumour have cont ract( d adlu'sions. t ln\sc 



Fig. 460. ABnoMiNyU. IOtal Hvstekectomy for (^axcer ok ('kkvix. 
Uterus removed. The vaginal walls are held up and brought into a[>])OHition 
by three long sutures, but the canal is not closed by the sutures. ^’110 pos- 
terior pair of clamps is on the utero-sacral folds. The two anterior pairs 
are on the parametrium. 

must be divided and the growth must be completely liberated and brought 
out of the wound, so that the pedicle may be defined, before anything further 
is done. R(‘cent adliesions to the parietal peritoneum can be readily and 
safely separated with the fingers. Adhesions to omentum or intestine must 
be carefully dealt with under direct observation and not by touch alone. 
Large vessels which require ligature may be found in omental adhesions ; 
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intestinal adhesions, though they may ooze freely when torn through, seldom 
give rise to troublesome bleeding unless the muscular wall of the bowel has been 
lacerated. Infected and suppurating cysts may become so densely adherent 
to bowel, that separation of the two is impossible. In order to avoid injury 
to the gut, it is then best to cut into the cyst- wall so as to leave a thin layer 
of it attached to the bowel. Cystic tumours too large to be turned out 
through a subumbilical incision may be safely reduced in size by tapping, if 
the following conditions are complied with : (1) the tumour is unilocular, 


Fig. 4t)L Cyst of the Broad Ligament exposed in situ. The ovarian 
vessels in the infundibulo-pelvic fold have been clamped with two forceps ; 
the anastomic artery is also clamped at the uterine cornu. The round 
ligament crosses the front of the cyst. 

or there is a large loculus in the cyst containing a considerable amount of 
fluid ; large tumours composed of an aggregation of small loculi cannot be 
tapped ; (2) the pedicle is not twisted, nor is the tumour extensively adherent 
— conditions under which the contents may have been infected ; (3) there 
is no clinical condition which raises a suspicion of malignancy. Alternatively, 
an incision must be made large enough to allow of the complete eventration 
of the tumour, for the reason that the escape of ovarian fluid into the 
peritoneal cavity, which is difficult to avoid completely during tapping, may 
be followed by serious results. Even in the case of innocent cysts it is 
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important to avoid fouling of the peritoneum and the wound'Surfacrs with 
the cyst-fluid. This may contain epithelial cells capable of becoming 
implanted and developing into small cysts. Such an occurrence in the 
abdominal wound has been recorded. In tapping, care should therefore be 
taken to carry off th(^ fluid through a rubber-tube attached to the cannula, 
and to avoid leakage at the point of puncture. 



Fig. 462. Cyst of the Broad Ligament ExiM)si:i) in sifn, Hu- 
ovarian vessels ha ve l»een divided, openinu t iie f ell uJar-t issue sf)a< (‘, and 
tlu“ linger lias Ium-m |)ushed tow’ards the uterus })ei)eat}i tlie eapsuh' of 
tiu' eyst. w liieli is to l)e divided along tlu- interrupted line. 


y When the collapsed tumour has been drawn out of tlj(‘ abdornen. tlie 
pedicle is clamped with two or three pairs of artery- force })s, and tlicn divided 
between the clamps and the tumour. When long and thin, the ixaiiek- may 
be transfixed with a blunt needle midway between tlu* ut(MUs and th(‘ 
infundibulo-pelvic fold where the broad ligament contains few if any vessels, 
and secured with a ligature tied at each side, the outer embracing the ovarian 
vessels, the inner the ovarian ligament and Fallopian tula*. A thick liroad 
pedicle should, however, be secured in sections, which can be transfixiMl 
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and tied off as the elarnps are removed. S|)e('iid attention sliould then 
be paid to the ovarian ligament, which must be under-sti1(‘h(Ml s(‘parately 
(see Fig. 466) ; it retracts a good deal when divided, and as a vessel of 
considerable size (the anastomotic branch of the uterine artery) accompanies 
it, dang(?rous hamiorrhage may occur from slipping of the ligature. Securing 
the pedicle in S(‘etion8 is preferable to embracing a considerable thickness 
of tissue with stout ligatures, for it gives more secure control of haemorrhage, 



Fig. 463. Shelling the Broad Ligament (’yst oit of its Bed with 

THE Fingers. 

and does not strangulate the included tissues, or limit the future mobility 
of the uterus. The ovary of the opposite side should be carefully examined 
before the abdominal incision is closed, for in many cases a second smaller 
tumour is found, the existence of which was previously unsuspected. 

Finally, the raw surfaces of the pedicle should be sewn over with a 
running stitch of fine catgut or thread, to prevent the formation of adhesions, 
V hich are so a])t to result from the exposure of a raw area within the peri- 
toneal cavity. Further, a certain amount of oozing occurs from all raw 
surfaces, and experience shows that a dry peritoneum is a very important 
factor in securing normal convalescence after an abdominal operation. 
When dealing with bilateral cystic tumours in young women, it is desirable 
to retain a portion of normal ovarian tissue if such exists. Pseudomucinous 
cysts and cystic teratomata may be dealt with thus, when no suspicion of 
infection or of malignancy is present. Follicle-bearing tissue can often be 
recognized near the attachment of the ovarian ligament, and this may be 
preserved when dividing the pedicle. All oozing from the raw ovarian tissue 
must then be carcffidly controlled with fine stitches. 
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Removal of Broad Ligament Cysts. Occasionally these cysts develop 
in an upward direction and become provided with a definite pedicle, when 
they can be dealt with in the same manner as an ovarian cyst. Usually, 
however, they develop in a downward direction, their base restin" on the 
pelvic floor, their sides and summit being covered with tie' widc'Iy separated 
layers of the broad ligaments. Stretched over the tumour are the round 
ligament and the Fallopian tube with a wide interval between them {see 
Fig. 461) ; on the posterior aspect the ovary may sometimes be found inta(*t, — 
although at other times it is unrecognizable. Such a growth is (h'alt with 
by enucleating it from its bed. 



Fig. 464. (/i.osfng tiir Bed of the Broad Ligament Cyst. 
Running Stitch. 


The ovarian artery should first be identified at the pelvic brim where 
it passes on to the outer and upper surfaces of the cyst (.see Fig. 46 1). It 
is best to begin by picking iip the ovarian vessels in two pairs of for(‘(*[)s 
between the pelvic brim and th(‘ tumour, thus avoiding Ihe underlyitig 
ureter; the vessels are then divided, and each end secured ])y a, ligature. 
.This controls the principal blood-supply of the tumour and facililatos the 
further steps of the operation by diminishing bleeding. The anastonmtic 
branch of the uterine artery reaches the cyst at its opposite (mesial) boivhT, 
and this vessel may be controlled by clamping tlie t issues at tin' c()rnii of the - 
uterus. These two vessels having been s(H‘iir(‘d, very little troidile will be 
experienced from oozing when the cyst is enucleated from its bed. 

It will be found that the division of the ovarian artery has opern‘d u|) 
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the cellular tissue plane of the broad ligament, and the finger can now be 
passed beneath the peritoneum covering the cyst in the direction of the 
uterus {see Fig, 463) ; by dividing the tissues thus raised the wall of the 
cyst is exposed and may be freed on all sides by blunt dissection and the 
use of a swab, to push the cellular tissues off the cyst-wall. Usually these 
cysts have very thin walls and are easily ruptured ; with care, small ones 
. can be enucleated completely and removed intact {see Fig. 463). In the 
case of large ones, it is better to open the cyst after freeing the top and sides and 
empty it of its contents, otherwise the manipulations will be much hampered 
by the bulk of the tumour. In freeing the deeper parts, the walls of the 
detached broad ligament are picked up with ring forceps, and the deeper 
parts of the cyst can then be peeled off with the fingers or with a swab held 
in a long pair of forceps. Gentleness is here requisite or the cyst-wall will 
tear, leaving portions behind. The cyst-wall is most likely to be adherent 
in relation to its floor, and here fibrous bands may be met with which must 
be clamped and divided with scissors, and afterwards ligatured. 

- iC A ligature is next passed around the structures attached to the uterine 
cornu so as to control any vessels which may enter the cyst on that side. 
The bed of the cyst is next carefully examined and all oozing-points con- 
trolled ; complete hsemostasis is essential to the success of the final stage. 
This consists in obliterating the deepest part of the bed with sutures introduced 
as shown in Figure 464. The redundant peritoneum which was in relation 
to the upper part of the tumour is then cut away, care being taken of the 
tube and ovary, and the peritoneal edges can then be brought together by a 
continuous suture. It rarely happens, if the arterial supply has been secured 
in the manner described, that bleeding from the bed of the tumour cannot 

- be completely controlled ; but, if necessary, an opening should be made 
into the posterior vaginal fornix {see Fig. 475, p. 705), and a rubber-tube 
passed into the vagina for drainage ; it can be removed in forty-eight hours. 
Finally, the upper part of the broad-ligament cavity is closed over the 
drain-tube. 

Infected broad-ligament cysts are very difficult to deal with ; complete 
enucleation of the adherent cyst- wall is often impracticable. Here vaginal 
drainage is invaluable and should be carried out somewhat differently. 
The infected bed may be swabbed with tincture of iodine and the vaginal 
fornix opened freely. ^The end of a long strip of bismuth or iodoform 
gauze is then passed into the vagina, and the remainder used to pack the 
"^bed firmly. Finally, the peritoneum should, if possible, be closed over the 
gauze packing ; if this is not practicable a second suprapubic drain must 
be employed as well. 

Vaginal drainage calls for special precautions in after-treatment which 
will be mentioned later on {see p. 792). 

OPERATIONS ON THE UTERINE ADNEXA 

Indications. The following conditions may necessitate the partial or 
complete removal of one or both Fallopian tubes, or of the ovaries, or of 
portions of the ovaries, or of both tubes and ovaries: (1) pyosalpinx, or 
ovarian abscess, or both ; (2) non-suppurative inflammation, including 
hydrosalpinx and cystic disease of the ovaries; (3) new growths of the 
tubes or ovaries ; (4) extra-uterine gestation. 

Warn the tube with its companion ovary is removed, the operation is 
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known as salpin^o-oophorectomy ; it may be unilateral or bilateral. In 
removing an ovarian tumour, the corresponding tube is also removed, as 
it forms a part of the pedicle, and there is no advantage in retaining it. 
Removal of the tube alone, or of the ovary alone, is known as salpingectwny 
or oophorectomy respectively. When a portion only of the ovary is removed 
the operation is called ovarian resection. The construction of an artificial 
abdominal ostium in the outer portion of the tube is called salpingostomy. 

In Suppurative Cases. Tubes or ovaries which are the seat of suppura- 
tion cannot be dealt with on ponservati ve lineR^ but must be entirely removed . 
After a preliminary inspection of the parts, the pelvic cavity should be . 
isolated by careful packing with swabs and rolls of gauze, to prevent soiling 
of the upper peritoneal cavity. It is often impossible to avoid opening 
collections of pus during the manipulations. 

The separation of adhesions, in suppurative cases, requires-^reful and 
delicate manipulation. Omental adhesions are usually first encountered. 
Tags may be simply detached, but larger portions of adherent omentum 
may be cut away and secured with ligatures. Bowel-adhesions should next 
be dealt with. In the case of the right adnexa the vermiform appendix is 
frequently involved, and should always be examined (seep. 696). 

As far as possible each part should be seen as well as felt, and in dealing , 
with adherent structures in the pelvis, the proper exposure of the parts is 
facilitated by the use of a double-bladed retractor such as that shown in 
Figure 439, page 663, which will mechanically hold the edges of the wound 
widely apart. Lightly adherent coils of intestine should be gently peeled 
off with a swab ; firm bands of intestinal adhesion may be divided with 
blunt-pointed scissors, as far as possible away from the wall of the bowel. 
The peritoneal coat of the adherent intestine is frequently damaged during 
separation, and in difficult cases the lumen of the bowel may be actually 
opened. It may even occasionally be necessary to resect a length of small 
intestine and perform an anastomosis. 

In dealing with tuberculous cases, injuries to the intestine are especially 
dangerous ; feecal fistulas are very apt to result, and tuberculous fistulas are 
so intractable that they must be regarded as practically incurable. 

The position in which adhesions to bowel are most difficult to deal with 
is the neighbourhood of the rectum. The parts cannot easily be brought up 
into the wound or dealt with under direct observation ; the sense of touch 
has to be largely relied upon, aided by such direct illumination of the deeper 
parts of the pelvic cavity as is possible. In recent cases the inflamed 
intestinal wall is unusually friable, and tears with unexpected ease. The 
injury may not be detected until the adherent structures have been removed, ^ 
and the bed in which they lay has been carefully inspected. It is therefore 
obvious that a careful examination of the rectum should always be made 
when deep adhesions in its neighbourhood have been dealt with, 

All injuries to bowel must be at once repaired. If the peritoneal coat 
only has been torn, a single row of stitches, or a running stitch reuniting 
the edges, will suffice. If the muscular coat has been torn or the lumen of 
the bowel laid open, deep stitches embracing all the coats should first be 
introduced, and then one or two rows of Lembert’s stitches superimposed. 
The stitches should as far as possible be introduced in the transverse axis 
of the gut to avoid constriction. 

Adhesions to other structures such as the uterus, the back of the broad ^ 
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ligament, and the opposite tube and ovary, can be (h^ilt with more freely 
than those which involve the intestine. 

Collections of pus in the tube or ovary may be evacuated by aspiration 
or with a trochar, or by an incision, before attempting to draw the organ 
out of the wound ; in this way the escape of pus can be controlled better 
than when the abscess bursts during the manipulations. 

When after separation of the adhesions the pedicle has been defined, 
it is often found considerably thickened by inflammatory changes ; liga- 
ture in bulk of such a pedicle is undesirable ; it should be clamped in three 
or four sections, and the appendages cut away before the ligatures are passed 
(see Fig. 465). The outer ligature includes the ovarian vessels ; of th(‘ inner 
ligatures, one embraces the uterine end of the tube, the other the ovarian 
ligament and its accompanying vessel (see Fig. 465). A separate ligature is 



Fig. 465. Treatment of the Pedicle in Salpingo-oofhorectomy (modi- 
fied from Kelly and Noble). Three structures are secured with clamps : 
(1) the infundibulo-pelvic fold containing the ovarian vessels ; (2) the uterine 
end of the tube ; (3) the ovarian ligament. The tube and ovary are then 

cut away. 


desirable for the latter structure, as it contains a good deal of muscular 
tissue which retracts, and it is usually accompanied by an artery of consider- 
able size. The fourth ligature shown in Figure 466 is not required unless 
the pedicle is long or thick. If the uterine end of the tube is much thickened 
it should be excised along with a wedge-shaped piece of the uterine cornu, 
the gap thus left in the uterine wall being closed with interrupted stitches. 
This will obviate the risk of subsequent trouble arising from the stump of 
the infected tube. 

In bilateral suppurative cases, both ovaries are frequently so closely 
involved, that their removal is called for as being probable foci of infection. 
When this is the case it is better to remove the uterus as well, for the follow- 
ing reasons : (a) the organ is functionless when both ovaries have been 
removed ; (b) it is in many cases infected also, and may give rise to much 
subsequent trouble if not removed ; (c) the operation-field can be much 
more efficiently drained when the uterus has been removed ; (d) the severity 


OPERATIONS ON THE UTERINE ADNEXA 


(;s)a 


and duration of the operation are not appreciably increased by this proce- 
dure. The method of total hysterectomy has beiai d(‘scribed on pages 
G75-678. 

/The restoration of the peritoneal covering of the pelvic floor is oftsMi a, 
matter of some difficulty after these operations. Usually the pf'ritoiK'al 
covering of the bladder can be largely utilised, and raw areas of considf^rable 
extent, which cannot l)e covtux'd, may be shut off from the general abdominal 
cavity by stitching ov('r tlnan a fixx* loop of the pelvic colon ; or a piece of 
the omentum may lx* grafted ov(‘r such an area. 

Drainage is often n(‘cessary in ditficult cases idthough no absolntc rule 
need be laid down (sec. p. (>(>7). The vaginal route is the route of choic'f*. and 
when the wliole of tin* utf*rus (pan hysterectomy) has been ixmiova'd it insolx es 
no additional incision. If this has not been done, thf* ]H)s<i‘ri()r fornix can 
be opened by cutting down upon a pair of forceps introduced into the vagina 
by an assistant. When bowel has been extensively injured, or there has 
been escape of pus, suprapubic as well as vaginal drainage may be necessary. 

In Non-suppurative Cases. In non-suppurative conditions an attempt 



Fig. 466. Ligaturing the Pedicle in Sections after the Tcbe and 
OvARr HAVE BEEN CUT AWAY (modified from KelJy and Noble). 

should always be made, in the case of women under forty years of age, to 
avoid the complete removal of both ovaries. In cases of bilateral hydro- 
salpinx, the tubes may be removed without the ovaries when the latter are 
unaffected, except for the presence of peri-oophoritic adhesions ; if the 
ovaries are also the seat of small cysts, as is frequently the case, resection 
of the diseased portions is usually practicable, leaving sufficient ovarian 
tissue to maintain the ovarian functions. Multij)le small cysts may be 
destroyed by the actual cautery, and the ovary then dropped back' into its 
place. 

Salpingectomy. This operation consists in dividing the whole extent 
of the mesosalpinx, from the infundibulo-pelvic fold to the cornu of flu* 
uterus, and then cutting through the isthmus of the tube, or bi't tur by 
excising the interstitial portion along with the remainder of the tu})e. The 
divided mesosalpinx is secured with two or three fine ligatures, the v(*ssels it 
contains being small and unimportant except near the uterine bord(*r (xer* 
Fig. 48, p. 60). The tissues at the angle of the uterus are very vascular, and 
in this position bleeding-points must be carefully controlled. If the uterine 
end is not (‘xcised the stump of the tube may be buried in the mesosalpinx. 
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This procedure forms also the operation of choice in tubal pregnancy ; the 
ovary as a rule is healthy, and it is unnecessary to sacrifice it, if this is not 
necessitated by its relation to the gestation-sac. 

Salpingostomy consists in constructing an artificial abdominal ostium 
in the ampullary portion of the tube. It is suitable for cases in which 
the contents are thin and serous, the walls of the tube are not thickened, and 
in which the patency of the tube-lumen can be demonstrated. The passing 
of a probe through the opened tube up to the uterine cervix is not a 
satisfactory test of patency. The tubal inflation apparatus described on 
page 109 should be used for this purpose, when the gas may be observed 
to be passing freely through the new opening in the tube. An incision 
an inch and a half long is made upon the dorsal surface of the tube, 
which goes through all the coats ; the tubal inflation apparatus is then 
used by an assistant ; if on either side the gas does not enter the tube 
there is a stricture of its inner portion ; if the test is positive, the 
artificial ostium is completed by stitching the edge of the tubal mucosa 
to the peritoneal coat with a fine or continuous catgut stitch. If the obstruc- 
tion has been located in the isthmus or interstitial portion of the tube, a con- 
servative procedure is no longer practicable, and it is better to remove the 
damaged tube {see also pp. 109 and 129). 

There are very few statistics available from which a prognosis can be drawn 
as to the prospects of pregnancy occurring after salpingostomy. A few isolated 
successes have been recorded, but it would appear that failure may often 
occur either from formation of adhesions around the new ostium, or from 
the tubal mucosa having been too severely damaged by preceding inflam- 
mation to fulfil its normal function. 

Resection of Follicular Cysts. Small follicular cysts, not exceeding the 
size of a pea, are frequently found in healthy ovaries, and do not call for 
removal. When such cysts exceed the size of a cherry it is better to remove 
d}hem by resection. A wedge-shaped piece is first cut out, including the 
greater portion of the cyst-wall ; the base of the cyst will then be found 
to present a definite lining membrane which can be peeled off with forceps, 
The incision in the ovary may be closed with fine interrupted stitches. All 
bleeding must be carefully controlled before the ovary is dropped back into 
the pelvis. 


APPENDECTOMY 

The Incision. When the abdomen has been opened by a sub-umbilical 
incision for a pelvic operation, it is easy to explore and remove the appendix 
at the same time. If the operation is undertaken primarily for the appendix, 
the lateral incision through the linea semilunaris is often most convenient ; 
this also allows of the pelvic organs being explored, and the right appendages 
-45an be removed conveniently through it, if the incision is extended down- 
wards towards Poupart’s ligament. The gridiron-incision parallel to 
Poupart’s ligament has the disadvantage for the g)ni 0 ecologist that access 
to the pelvis cannot conveniently be obtained through it. 

Steps. There are three steps in the operation proper : (a) to find the 
appendix ; (6) to isolate and excise the appendix ; (c) to peritonize the 
stump. 

(a) In a chronic case it is not always an easy matter to find the appendix, 
and a careful search is sometimes required. Cases reported by operators 
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of ‘ absence of the aj)p{‘iidix ’ represent in reality only failures to find it, 
for the organ is never absent unless it has been removed by operation. The 
first step in a difficult case is to expose the caput caeci entirely, dehiu‘ the 
anterior longitudinal band and trace it to its termination ; this corresponds 
with the base of the appendix, as some of the fibres of this band j)ass into 
the muscular coat of the appendix. If this fails to disclose the organ, tln^ 
C90cum should be mobilised and displaced upwards so that its posterior 
surface can be examined ; this is not an uncommon position in which to 
find the appendix. If this also fails the inner aspect of the ciccuin and 
ascending colon must be explored upwards as far as tlu' h(*j)atic Ihcxuiv : 



Fio. 4()7. Removal of AprENOix. The 
organ is separated from its mesentery by 
an incision correspon<ling to the dotted 
line. 

it is here that serious difficulties with adherent small gut may be met with. 
Lastly, the peritoneal pouches behind the ileo-caecal junction should be 
explored; these are the most difficult situations in which to find the 
appendix. 

(6) When found, the appendix must be very carefully handled whilst 
freeing it from its adhesions. Usually it is best to begin with the distal 
end and work towards the caecum ; if, however, this end is inaccessible, as 
may be the case when the appendix runs upwards, it is best to define the 
csecal end, divide this between two ligatures passed underneath it, bury the 
stump, and then work towards the tip of the organ, securing the mesentery 
in sections at the same time. Adhesions to small bowel call for very careful 
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management, in order to avoid lacerating the delicate wall. Whc^i dense 
adhesions unite the appendix and the Fallopian tube, these adhesions need 
not be disturbed, for each organ can be readily removed, beginning with 
its point of origin and working towards the site of the adhesions. 

When the appendix and its mesentery have been defined, the latter is 
transfixed with a needle near the wall of the caecum, and the ligature tied 
upon the free margin. If the mesentery cannot be properly freed, it is best 
to clamp and tie it in sections up to the caecal wall. When the appendix 
has been properly cleared, it should be brought up into the wound along 
with a portion of the caecum, so that it can be carefully isolated from the 
peritoneal cavity and the edges of the wound, by packing with gauze. 
The base of the appendix having been thus cleared is clamped (see Fig. 468), 
^nd a ligature placed upon the groove left by the clamp (see Fig. 468, A). 
Excision is completed by placing another clamp on the distal side of the 
ligature and cutting between the two ; the second clamp prevents escape 
of faecal contents from the distal part of the appendix. The appendical 



Fig. 468. Appendectomy. A. Lit^ature applied to crushe;! base of appendix. 
B. Invagination of stump, purse-string suture placed in position. Mesentery 
oversewn. C. Stump peritonized by drawing tight the purse-string suture. 


mucosa now exposed in the stump is touched with the actual cautery or 
with a strong antiseptic such as carbolic acid or tincture of iodine. 

(c) The stump of the appendix is peritonized by burying it completely 
in the wall of the caicum (see Fig. 468, B). In a simple case this can be done 
with a purse-string stitch, which should be of linen thread or silk of a medium 
size. This stitch is introduced about 1 inch outside the base of the appendix ; 
it passes first through the anterior longitudinal l)an(l which is firm and com- 
paratively avascular, then takes up the bowel- wall again, and at the opposite 
point takes up the mesentery of the appendix. It is desirable to introduce 
this stitch before amputating the appendix, so that the stump can be buried 
immediately, before any further manipulations are required. When the 
purse-string is being tied, an assistant pushes the stump inwards towards 
the lumen of the gut, invaginating the csecal wall, which is thus brought 
together over it (see Fig. 468, C). If inflammatory thickening of the wall 
of the gut has occurred, the purse-string is unsuitable and the stump must 
be buried by a double row (superimposed) of Lembert’s stitches. In acute 
cases, when the bowel- wall is inflamed, no attempt should be made to bury 
the stump, owing to the risk of lacerating the friable bowel-wall with the 
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stitches. The stump is simply cauterized and then dropped into the 
abdomen. 

When the appendix cannot be freed from adhesions, for example to a 
coil of small intestine, without lacerating the bowel, it may be dealt with 
as follows : First, the base is defined, crushed with forceps, ligatured and 
divided. Then the appendix is laid open by a longitudinal incision, and the 
mucosa peeled off with forceps. The fibro-muscular shell remaining is 
then cauterized in situ, and a drainage-tube passed down to it, no attempt 
being made to remove it. 

Drainage is usually necessary in acute cases, seldom necessary in chronic 
cases. In acute cases with localized suppuration, only the abscess-cavity- 
requires drainage. When a good deal of free purulent, or semi-purulent, 
fluid is found in the general peritoneal cavity, it is usually advisable, in 
addition, to drain the pouch of Douglas. This can be done by the supra- 
pubic route, or by posterior colpotomy after closing the abdominal wound 
(see p. 704). 


VENTRISUSPBNSION AND VENTRIFIXATION 

Definition. These names are given to operations designed to keep the 
uterus in a position approximating to that of normal ante version. This 
may be done in three ways : (a) by stitching the body of the uterus directly 
to the abdominal parietes (ventrifixation ; hysteropexy) ; (h) by shortening 
the extraperitoneal parts of the round ligaments (Alexander- Adams opera- 
tion) ; (c) by interposing the intraperitoneal portion of the round ligaments- 
between the layers of the abdominal parietes (ventrisuspension). The first 
method is only suitable under certain special conditions which will be 
indicated below. The second method has now been superseded by the 
third which, in one or other of its various forms, is generally applicable. 
The subperitoneal method of ventrisuspension described below is a modifica- 
tion of that published by Gilliam in 1906, and this, being in our opinion the 
best, will alone be fully described. 

Indications. The common indication for these operations is backward 
displacement of the uterus (see p. 514) ; occasionally they may be useful in 
prolapse when combined with plastic vaginal operations. 

Ventrisuspension 

Gilliam’s Operation by the Subperitoneal Route. The object of the surgeon - 
is to maintain the body of the uterus in a position as nearly approximating 
normal anteversion as possible,* and for this purpose the round ligaments are 
transplanted into the anterior abdominal wall in such a way as to produce 
a strong forward pull upon the uterus, and also to secure for it a firm anchor- 
age in the anteverted position. The abdomen is opened by a median 
longitudinal incision. Full relaxation of the recti muscles must be obtained - 
to allow, of retractioh and to afford a good view of the pelvis. The uterus 
and adnexa are carefully examined, and adhesions, if present, dealt with, 
because it is essential for the uterus tubes and ovaries to be freed before the 
subsequent steps of the operation are begum A ligature is then placed*- 
around the round ligament halfway between the cornu and the internal 
abdominal ring. By traction on this ligature the round ligament is drawn 
up so as to form a loop. The two limbs of this loop are approximated at 
their base by a catgut suture in the manner shown in Figure 469. About 
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inches above the pubic bone two clips are applied, one to the cut edge 
of the aponeurosis, and the other to the cut edge of the peritoneum ; both 
these structures are separated from the intervening rectus muscle, thereby 
laying bare the latter for the width of 1 inch. Curved pedicle forceps are th en 



Fig. 469. The Stitch which Loops the Proximal End of the Round 
Ligament. 'rracTion-ligaturc. h, Loop-ligature. 

pushed through the middle of the bared muscle {see Fig. 470), whence they 
are guided in the subperitoneal tissue towards the internal abdominal ring 
(Fig. 471), and then between the layers of the broad ligament until the 
points reach nearly to the uterine cornu (Fig. 472). Here the peritoneum 
is incised and the points of the forceps pushed through and opened to catch 



Fig. 470. Curved Forceps are passed through the Mid-plane of the 
BARED Rectus Muscle. 

the traction ligature. The forceps is now withdrawn, bringing with it the 
ligature and the loop of the round ligament. After the loop has been drawn 
through the muscle it will be found on looking into the abdomen that the 
lateral aperture between the round ligament and the parietes is closed 
(Fig. 473), and thus any risk of small intestine becoming incarcerated in the 
utero-vesical pouch is prevented. The next step is to sew the base of the 



VENTRISUSPENSION AND VENTRIFIXATION 


701 



Fig. 471. The Curved Foeceps have been passed outwards under the 
Parietal Peritoneum as far as X, the Internal Abdominal Ring. The 
point is then swung round under the anterior layer of the broad ligament until 
it reaches the uterine cornu Fig. 472). 


loop to the under aspect of the aponeurosis, and then the whole procedure is 
repeated on the opposite side. During the closure of the laparotomy wound 
the loops of the round ligaments may further be sutured across the mid line 
(see Fig. 474). Many operators use silk or thread for the fixation of the 
round ligament to the aponeurosis, but we have never known catgut to fail. 



Fig. 472. The Point of the Forceps has penetuated ihk Pkiutonkem, 
AND IS ABOUT TO BE WITHDRAWN CARRYING THE RoUND LIGAMENT WITH IT. 
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There are several other intra-abdominal methods of employing the round 
ligaments for rectifying retro-displacement. The best known of these is 
the Webster-Baldy operation, in which loops of these structures are drawn 



47!?. The Loop of Round Ligament is being drawn through the 

OPENING IN THE MttSCLE; WHEN THIS IS COMPLETED THE LiGAMENT WILL BE 
SEWN TO THE Aponeurosis (.see Fig. 474). 

backwards through the broad ligament and sewn to the back of the uterus 
and to each other - the so-called posterior im})lantation.” 

Certain objections to this procedure may be raised, e.g.y it utilizes for 



Fig. 474. The Loops being sewn to the under-surface of the 

Aponeurosis. 

support the outer and weaker portions of the ligaments. Recurrences 
occur, according to Zimmerniann, in 2-5 per cent, of cases. It is liable to 
disturb the venous plexuses in the broatl ligaments ; there is, therefore, a 
risk of producing iliac thrombosis. Some operators rely on simple plication 
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of the round ligament for retroversion, combining it with a similar treatment 
of the utero-sacral folds to correct any forward displacement of the cervix, 

Ventriflxation. Hysteropexy 

In this operation the uterus is stitched directly to the anterior abdominal 
parietes. After the abdomen has been opened by a median incision, the 
uterus and adnexa, if adherent, are carefully and completely freed from 
adhesions, and then brought up into the wound and examined. 

The introduction of the sustaining sutures is a point of great importance. 
The upper part of the uterine body must be left free, and the sutures introduced 
into the anterior wall as low down as possible ; the sutures must, however, 
in all cases be placed above the level of the peritoneal reflection on to the 
bladder, which should be carefully identified before they are introduced. 
In this way the bladder will be avoided, the fundus will be left free, and the 
anterior surface of the uterus will be drawn into apposition with the 
abdominal wall.^ 

The stitches should be olchrpmicized catgut or fine silk or thread, and 
should be passed from side to side, first picking up the parietal tissues and 
then being carried deeply into the muscular layer of the uterus, finally 
emerging through the parietal ti${sues of the opposite side.i The first stitch 
may be made to include the patietal peritoneum only, on each side of the 
incision ; a second pair may/ be made to include the peritoneum and 
aponeurosis, by which a firmer hold is obtained ; four sutures alternately 
superficial and deep will suffice in all cases. Catgut ligatures are absorbed 
in a few weeks, and silk ligatiures probably cut their way out of the uterus 
in time, so that in all cases the retention of the uterus in its new position 
depends upon the formation of a band of adhesions in the position of the 
stitches. This band is often thick and strong, but it may stretch to a length 
of one or mo^ inches (see Fig. 351, p. 551). Stitches which include the 
parietal fascia approximate the uterus, for the time being, more firmly to 
the abdominal wall while the adhesions are being formed and strengthened 
by organization, for which time is required. These adhesions always allow 
of a certain range of mobility, and it is probable that this operation seldom 
if ever results in fimtion, strictly speaking, of the uterus. 

Comparison of Ventrisuspension and Ventriflxation. Now that these 
operations have been described, the question of their relative merits must 
be briefly considered. 

The following advantages over ventriflxation ^ay be claimed for ventri- 
suspension : (a) the position of the uterus is much more nearly that of 
normal anteversion than is the position after direct fixation ; (b) the utero-- 
vesical pouch is not encroached upon, and the bladder is free to expand 
both upwards and laterally ; (c) no adhesions are formed between the 
uterus and the abdominal wall which might give rise to intestinal obstruc- 
tion ; (d) the entire body of the uterus is free to develop during pregnancy, 
and in this development it is important to remember the round ligaments 
participate, so that they become elongated. 

It is beyond question that a considerable number of cases of acute 
intestinal obstruction have occurred, resulting from adhesions following 
direct fixation (ventrifixation), and also that in many cases serious obstetric 
complications in pregnancy or labour have been recorded. Under the 
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method of ventrifixation described above, difficulties in labour rarely occur. 
An older method in which the sustaining sutures were passed through the 
'posterior surface of the fundus, thus producing extreme anteversion, has been 
responsible for nearly all the recorded instances of serious obstetric complica- 
tions. 

In elderly women who have passed the age of child-bearing, and in 
persons who, as the result of removal of both tubes or both ovaries, have 
been rendered sterile, the obstetric objections to direct fixation do not 

The only important objection to ventrisuspension is the variability of 
the round ligaments in thickness ; sometimes they are so thin that even 
looping them as we do does not provide a support of adequate strength. 
It is possible that ligaments as weak as this may subsequently elongate 
sufficiently to allow of recurrence of the backward displacement. Again^ 
in cases of chronic pelvic inflammation the round ligaments may be adherent 
and so thickened as to become rigid. They cannot then be utilized for 
interposition and Gilliam’s operation becomes impracticable. 


VAGINAL AND VULVAL OPERATIONS 

COLPOTOMY 

This operation consists in making an incision through the anterior 
fornix so as to open the utero- vesical pouch (anterior colpotomy), or 
through the posterior fornix so as to open the pouch of Douglas (posterior 
colpotomy). The object of the operation is to evacuate collections of blood 
or of inflammatory fluids in these pouches, or sometimes to remove new 
growths of small size such as ovarian cysts or pedunculated fibroids, or to 
open and drain tubal or ovarian collections of pus in acute suppurative 
inflammation of the uterine adnexa. 

Posterior Colpotomy. The cervix is exposed as shown in Figure 475, 
and the posterior lip seized with a volsella and drawn forwards so as to 
expose the posterior fornix. A transverse incision an inch and a half 
long is then made about an inch above the os externum ; this divides 
the vaginal mucous membrane and opens up the cellular-tissue plane in 
the floor of the pouch of Douglas. The finger is then passed through the 
incision and the tissues are picked up with forceps close to the posterior wall 
of the uterus, and carefully divided with scissors. In this manner the 
peritoneum is reached and opened at a variable depth, but by keeping close 
to the uterus all risk of injuring the rectum or small bowel wiH be avoided. 
The opening into the peritoneum may be enlarged by the fingers or by a pair 
of blunt forceps until it is as large as the incision in the vaginal wall. There 
is, as a rule, little haemorrhage, but the peritoneum should be stitched to 
the vaginal mucous membrane by a few interrupted sutures, one being 
placed at each extremity of the incision. 

When collections of fluid are present in the pouch of Douglas, they 
may be tapped with the trochar shown in Figure 476 as soon as the vaginal 
mucous membrane has been divided. This instrument consists of a strong 
stilette held in a special pair of forceps grooved suitably to hold it. The 



GOLPOTOMY 


705 



Fig. 475. Posterior Colfotomy. The cervix has been drawn d<nvn and is 
being held forwards with a volsella. The mucous membrane of tlu- joosferior 
fornix has been divided by a transverse incision made about oik' inch above 
the external os. The peritoneum of the pouch of Douglas is caught up by 
dissecting forceps and is being divided transversely. 

instrument is pushed through the wall of the collection of fluid, and then, 
upon opening the forceps, the stilette is released and can be withdrawn. 

By separating the blades of the forceps, the opening can now be enlarged 
to the desired extent. The finger is then passed into the cavity for (‘X})lora- 
tion of its walls, and in chronic cases, where the fluid has been eflectively 
isolated by adhesions, it may be douched with a sterile saline solution to 
wash away blood-clot or purulent material. This should not b(^ done in 
recent or acute cases, lest infective material be carried upwards by the ... 



Fig. 47 B. Martin’s Pelvic Trochar. 
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fluid into parts previously unaffected. Drainage may be provided for by 
loosely packing the cavity with gauze, or by introducing a rubber drainage- 
tube provided with a flange to kee]) it in [josition. 

Anterior Colpotomy. Tn this ])n)cedure, th(‘ pn'liniinary steps of which 
are described on page 705, a transverse incision is made across the anterior 
fornix, just biilow the lower limit of the bladder (,see Fig. 477), which corre- 
sponds to the line where the rugose mucous membrane covering the bladder 
merges into the smooth mucosa (*ov('ring the cervix. When there is any 



FlO. 477 . INCISION PREPARATORY TO ANTERIOR (JOLPOTOMY ANO TO SPLITTING 

THE Cervix for the Removal of Submucous Fibroids. 

doubt in determining this line, the limits of the bladder are defined with a 
sound. The incision is necessarily made much nearer the external os than 
in posterior colpotomy. The bladder is then separated from the cervix by 
first putting the intervening connective tissue on the stretch and dividing 
it with blunt-pointed scissors directed towards the cervix (see Fig. 478). 
This is done until the peritoneum is finally reached. It lies at a much deeper 
level than does that of the posterior pouch. With the finger in the wound 
and directed towards th<' uterus, the smooth peritoneal surfaces can be 
felt to slide over one another when the floor of the utcro-vesical pouch 
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has been reached (see Fig. 479). The peritoneum is now picked up with 
forceps, and divided close to the uterine wall so as to avoid the bladder. 

This operation is much less frequently })erformed than posterior colpo- 
tomy, since collections of blood and of inflammatory fluids are much more 
commonly found in the posterior than in the anterior peritoneal pouch ; 
nevertheless inflamed adnexa, small pedunculated fibroids, and small 
ovarian cysts are in some cases more easily removed by this route. 

INTERPOSITION OP THE UTERUS 

Interposition of the Uterus. This procedure was introduced by Wertheim 
for severe cases of prolapse. It is a modification of the obsolete 02)eration 



Fig. 478 . Method of Separating the Bladder from its Cervical 
Attachments. 

of vaginal fixation. Briefly, it consists in separating the whole of the 
bladder from the anterior vaginal wall by a long median incision, extending 
from the cervico- vaginal reflection to a point about IJ inches above the 
urinary meatus ; the utero- vesical pouch is then opened as in anterior., 
colpotomy. The fundus of the uterus is now drawn through the incision 
into the vagina, and the peritoneum of the utero- vesical pouch is stitched to 
that covering the posterior wall of the uterus, so as once more to close the 
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peritoneal cavity. Tlie redundant part of the anterior vaginal wall is next 
cut away, and the edges are then brought together over the front of the 
uterus, which is finally fixed to the vaginal wall by several strong sutures. 
The ut(nin<‘ body is thus greatly anteverted, and lies inter{>osc() between 
the anterior vaginal wall and the bladder, whi(‘h has been displaced upwards. 

This operation is the nief hod a.do}>ted by soni(‘ op('rators for procidentia 
occurring in women who hava*. }>ass(‘d the menopause ; in its strongly 




Fig. 479, Axtekior Colpotumy. 4'1i(‘ })la(lder is held up by a flat spatula. 

The peritoneum of the utero-vesieal jiouch is (irawn down in the interval 
between the spatula and the uterus, where it is grasped by forceps whilst a 
transverse opening is made with scissors. 

anteverted position prolapse of the uterus is impossible, and cystoceh* is 
equally incapable of being produced. Supplemented by perineorrhaphy 
when the vulva is dilated or the perineum deficient, the results are said to 
be good. In young women this operation is not justifiable, as pregnancy 
cannot be allowed to occur with the uterus in such an abnormal position. 

VAGINAL HYSTERECTOMY 

This operation requires a capacious vaginal outlet so that when the 
introitus vagime is small it must be enlarged either by episiotomy or by 




Vaginal hVgtemvtom^ 


Schudiardt/s incision (.s‘cc ]). 777). Th(‘ 
former years when vaginal hystenM-tomy 


Fig. 480. Vaginal Hysterectomy. On the right side <1 h‘ .sacjo- uterine 
ligament and the veaico-uterine parametric tissnc have ))e('n di\ i(U'd. 

cervix. Hysterectomy per vagimm is carried out in two ways : (1) by 
extirpating the uterus from above downwards ; (2) by effecting its removal 


Fig. 481. Worrall’s Broad Ligament Needle for Vaginal Hysterectomy 


from below upwards. Only the latter, which is the method commonly 
employed, can here be described. 

Vaginal Hysterectomy from below upwards. The (u rvix is seiztMl by 
a volsella and drawn down. A circular incision is tlicn made through tlic 
mucosa around the portio vaginalis below the level of the reflection of the 
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SAMARITAN HOSPITAL HROAD LIGAMENT NEEDLE. 


Fig. 482. Wertheim’s Broad I^icamknt Needle. 


bladder. Two additional anterolateral incisions may be made as shown 
in Figure 477, in order to provide more room. The bladder is next dissected 
off the cervix (see Fig. 478). When this is done the cervix is drawn to one 
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Fig. 483. Vaginal Hysterectomy. The parametric tissues are divided 


and the bladder is raised with a spatula. The peritoneum of the utero- 


vesical pouch is about to be incised with scissors. 
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them separately. The cervix should be drawn forwards diirlno: t]H‘ tyin" 
of the saero-uterine ligament, and backwards whilst ligating tlie vesieo- 


Fig. 4S,). BAYo?^ET-SHAFKr> Retractor i sei> for raising the Rladder. 


side, and the ligation and division of the parameirie tissii(\s an^ (omnienced. 
These in(*lude the sacro-uteriric ligament behind, and the vesieoniteriue 


Fig. 484. Vaginal Hysterectomy. The jiarainetric; tissues are dividtHl 
and the cervix is held forwards to allow of the opening of tJu' {jouch of 
Douglas with scissors. 


parametric tissue in front, and they make up together a wide attachment of 
cellular tissue to the sides of the cervix. It is therefore advisable to ligate 
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iitoriiio parametric tissue. In Figure 483 this lias Ixm'u done on both sides 
and tli(' ligatures are shown drawn aside.' To avoid injury to the ureters, 
continuous rc^trjiction of the bladder is kept up by means of a spatula 
insertial b(‘twe(‘n the cervix and that viscus (see Fig. 479, p. 7()8) : the ureters 



Fig. 486. The Later Stage of Vaginal Hysterectomy. The peritoneum 
of the utero-vesical pouch has been united to the vaginal mucosa by long 
interrupted sutures. The fundus is drawn outside the vagina by the index 
finger of the left hand. The round ligament. Fallopian tube, ovarian ligament, 
and the ovarian artery lie upon the finger ready for suturing. 

are pushed up in this way, together with the bladder, whilst the needle 
carrying the ligature is passed as close to the cervix as possible. 

While tying the ligatures the traction on the cervix must be relaxed. 
Division of the tied parts is made with scissors close to the cervix and at right 
angles to the direction of the tissues, in order to provide a broad flat stump 
from which the knot will not slip off. Figure 480 shows the method of passing 
sutures by means of a long curved blunt-pointed needle (see Figs. 481-482), 
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which is shown cnibracing tissiu‘ tlial iiu'hidi's the uterine urterv. The 
pulsations of this vessel can be felt, bul tin' artery is not usually seen before 
it is divided ; after division its characteristic' tortuosity is ap])arent. 

/After the parametrium of the one side has been tiecl and dividc'd as high 
up as possible, that on the other side is dealt with in like manner. The 
uterus may then be drawn lower down and tin* peritoneal folds of tlie vesico- 
uterine pouch arid the pouch of Douglas are brought within ('asy n'acli. To 



Fig. 487. Vaginal Hvsteiijsotomv, wliowing the j)ails after junioval of 

the uterus. 

open the former the cervix is drawn downwards and backwards, and the 
bladder is raised with a bayonet-shaped spatula. The peritoneal fold is 
grasped with forceps and divided in the mid line by scissors {see Fig. 483). 
The opening may be enlarged by cutting, or by stretching it to the 
required size by the fingers. To open the pouch of Douglas the cervix is 
drawn upwards and the peritoneum divided as described in posterior col- 
potomy {see Fig. 475, p. 705). The peritoneum of both pouches should 
now be united to the vaginal mucosa in their respective neighbourhoods 
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showi) ill Figur(‘ 487. The remaining parts of the parariK'trium are now 
tied and divided on both sides, and when this is completed the uterus can 
be drawn further down until it hangs only by its adnexa. In tying the 
adnexal structures, which are seen lying upon the finger in B'igure 486, it is 
usual to deal with each separately, thus the round ligament is first tied 
and divided, then by drawing the uterus to on(‘ sid(‘ llu' ovary and tube can 



Fig. 4S8. \"aginat. H vsterkctomy. Tlie final stage of the operation 
showing the method of dealing with the lateral stumps and of closing the 
vaginal wall. The upper figure shows the encircling ligatures left long and the 
former ones cut short. The lower figure shows the stumps lying in the vagina 
with the vaginal vault closed. 

be drawn down and examined. If found to be dis(‘as(‘d tli(‘S(‘ structures 
should be removed ; this is done by first defining the infundibulo-pelvic 
fold which carries the ovarian vessels. When this fold is clearly seen and 
put on the stretch, it is transfixed by the blunt needle (shown above), tied 
•^firmly with a stout ligature, and then divided. When the ovary and tube 
are left in situ, the tube is first transfixed, tied, and divided, and then the 
ovarian ligament and its vessels are dealt with by a separate ligature in the 
same manner. 
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Figure 487 shows the adnexa dividt'd and the uterus removed. The 
peritoneum of the utero-vesical fold and that of the pouch of Douglas is 
seen united to the vaginal mucous membrane by interrupted sutures. Tlu? 
final steps of the hysterectomy consist in the fixation of the lateral stumps 
and the closure of the vaginal vault. Before the original ligatures are cut 
short, an encircling suture is passed around each stump, and the ends of 
each en(,*ircling ligature are passed through the vaginal flaps as shown in 



Fig, 489. Vaginal Myo.me(jtomy. The bladiJer lias been dissected ofl 
the cervix and is being held up and protected by a flat bayonet-shaped retractor 
(5ee Fig. 485). The anterior lip of the cervix, steadied by long ligatures, is 
about to be divided in the mid line with scissors. 

the lower drawing of Figure 488. ].*astly, the edges of the vaginal flaps are 
brought together by interrupted sutures. 

VAGINAL MYOMECTOMY 

This operation may be extremely simple, as, for instance, when it only 
involves the removal of fibroid polypi from the cervix ; on the other hand, 
it may require special skill, for example, in the removal of submucous 
growths, either sessile or polypoid, which are confined to the body of tin? 
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uterus. In these cases it may be necessary to raise the bladder off the ctvrvix, 
to split the anterior cervical wall, and also to remove the fibroid piecemeal. 
The simpler operation will first be described. 

Cervical Polypi. Fibroid polypi of the cervix generally have a stalked 
attachment to the wall of the canal, and the latter is usually dilated to some 
extent. The operation of removal merely consists in division of the pedicle 
with scissors, which may be done without fear of bleeding; or the polypus 


Fig. 490. Vaginal Myomectomy, cervix lias been split by a median 

incision in its anterior wall ; the edges of the incision are transfixed and held 
aside by traction on long stout ligatures. The lower pole of a submucous 
fibroid is exposed through the upper part of the wound. 

may be seized with forceps and its removal effected by twisting and snipping 
the stalk simultaneously. 

Intrauterine Polypi, Fibroid polypi arising in the uterus may dilate 
the cervical canal and pass into the vagina, retaining their uterine attach- 
ment by a, long pedicle, which may run up even to the fundus ; as a rule, 
tlui attachment is found to be to the lower part of the uterine wall. There 
is no difficulty in removing growths such as these, if the pedicle is not too 
thi(;lv, by seizing the polypus in strong forceps and forcibly twisting it ; 
or the stalk may be divided with curved blunt-pointed scissors passed along 
it into the uterus. The division should be made short of its actual base, 
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and only gentle traction made upon the polypus at the time, so as to avoid 
all risk of cutting into, or perhaps actually button-holing, the uterine wall. 
Very thick stalks are best dealt with by first partly dividiiig tlKnn with 
scissors, and then forcibly twisting through tlu* reniaiiuh'r. 

Fibroid polypi of considerable size may rctnain with in the ifterlne enrifif^ 
and their removal is then more difficult, as the cervix cannot be suftK i<‘ntly 
dilated to allow of their being withdrawn through it. The diHieultv luay lir 
surmounted in eith(‘r of two ways ; (1) by nMhu'ing tin* size of tin' j)o]yf)Us 



Fig. 4m. I nstrum J iNT.y u.seu the Hemovai. J’iegemeag of a IvARGE 
Submucous Fibroid (Morcellement). 


before attempting its withdrawal ; or (2) by enlarging the cervix, by incising 
it up to the level of the internal os ; in the case of large polypi these two 
methods may be combined, as the cervix cannot be enlarged sufficiently to 
allow the polypus to pass. In either case the cervix should be first dilated 
to the fullest extent, and the preliminary use of a tent is helpful (see Fig. 498, 
p. 723). Then the index finger is passed into the uterus and the size and 
relations of the polypus are determined. Next, the polypus is detached by 
division and twisting of its stalk. A sessile submucous fibroid, such as that 
shown in Figure 232, page 388, may be dealt with by the method next to be 
described. 
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Vaginal Myomectomy by Morcellement. The foregoing description 
of how to deal with intra-uterine polypi embraces th(' main principles which 
underlie the operation of vaginal myomectomy. A fuller description is 
necessary of the mc'thod of dealing with large submucous fibroids by the 
vaginal route. These tumours fre(iuently slough, and are then accompanied 
by a putrescent discharge, which renders any att('m])t to remove the uterus 
per abdomen particularly dangerous. Moreover, the cervix is frequently 
found to be opened up by such tumours, and their most dependent part 



Fig. 492. Myomectomy by Mokcellement. The tumour is removed 
piecemeal by seizing and cutting away segments of growth within its capsule. 

may lie in the vagina. Taking a case where the cervix is not dilated, the 
operation of vaginal myomectomy is carried out in the following way : An 
Auvard’s speculum is inserted to depress the perineum and the posterior 
vaginal walls. The vagina is dilated laterally by Jayle’s selhretaining dilator 
- {see Fig. 442, p. 666). The anterior lip of the cervix is grasped with a volsella 
and is drawn down. A wide crescentic incision is now made through the 
vaginal mucosa in front of the reflection of the bladder. When necessary 
two lateral incisions may also be made, passing upw^ards and outwards from 
either angle of the transverse incision, thus mapping out a tongue-shaped 
flap of vaginal mucous membrane {see Fig. 177, p. 706). The limits of the 
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bladder ar(‘ indicated by the difference in appearance of the vaginal iniicous 
Rurface in the* anterior fornix, that covering the bladder l)eing rugose, and 
that covering tiie anterior cervical wall below the bladder being smooth. 
The incision across the front of the cervix sliould th(n“(‘for(* be made through 
the smooth and not through the rugose mucous nuunbrane. Tlu' ccMitral 
point of the upper margin of the incision is grasped with toothed dissecting 
forceps and pulled vertically upwards, so as to put the connective tissue on 
the stretch. The vertical bands of tissue uniting bladder to cervix are then 
cut through with blunt-pointed scissors curved on the flat (Fig. 478, p. 707). 



hicj. 40 S. Vagixal MroMJSCTOMV, showing the final stage of the operation. 

When a fold of the bladder has thus been dissected off the cervix, separation 
may be completed by blunt dissection, i.e. by pushing the bladder off the 
cervix with a finger wrapped, round with gauze. When the bladder is free 
it is held up by a bayonet-shaped retractor (see Fig. 485), or by a simple 
copper spatula, and the anterior wall of the cervix thus displayed is ready 
for splitting (see Fig. 490). ^ Before the incision is made, a stout silk ligature^, 
is passed through the lips of the cervix on either side of the volsella which 
has already been applied to the anterior lip for the purpose of drawing it 
down. As soon as the ligatures are a])plied the volsella is removed. The 
cervix is now steadied by traction on the ligatures, and its anterior wall is 
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divided in the middle line. A second pair of ligatures may be applied to the 
flap of cervical tissue higher up near the internal os if required [see Fig. 490). 
With large submucous tumours arising from the fundus it is sometimes 
necessary to carry the median incision beyond the internal os into the lower 
uterine segment, in which case the utero-vaisical pouch is opened up as well 
(a thing to avoid if the tumour is sloughing). Where it is necessary to divide 
a portion of th(‘ lov er uterine segment the flap-incision through the vaginal 
mu(a>sa [see Fig. 177, p. 706) is most useful as it gives a wider approach to 
the fi(dd of opc^ration. With the cervix thus 02 :)ened up the intrauterine 
tumour is grasped with a volsella whilst an incision is made into its capsule. 
The latter is stri])|)(Hl back, and a portion of the exposed growth is seized 

with a second volsella and rnorcellement is 


r begun. This consists in cutting up the 

tumour-substance piecemeal within its ca|)sule. 
In thus dealing with a large tumour special 
instruments are desirable, and those of Segond 
well serve the purpose. They consist of very 
strong volselte, short-bladed knives on long 
handles, and stout curved scissors also with 
long handles [see Fig. 491). Successive por- 
tions of growth are seized with a volsella, then 
gouged out and cut away with the knife [see 
Fig. 492). Observance of the following points 
is essential: (1) The growth must be kept 
well in view. (2) Before a piece is removed 
another hold must be taken by a second 
volsella, apj^lied elsewhere to the tumour. 
(3) The process of cutting up must be carried 
on within the capsule. (4) The index finger 
of the right hand should frequently be inserted 
inside the capsule for the purpose of stripping 
, it off the successively accessible portions of 

TAIN, NO Vamnal Speculum (5) Ihe fundus must be pasped 

The shank of tho speculum is by an assistant. By working inside the cap- 
weighted with a ball of lead, and sulc, and by preserving its integrity, free 
channelled to allow of the escape haemorrhage is avoided. The uterus contracts 
of douche-fluids from the vagina, pari passu with the morcellement and enu- 
cleation, When the growth is removed, the 
caj)sule has to be dealt with. It may be found to be intimately adherent 
to the fundus, in which case it is best to cut away the freed portion, and 
leave the adherent part to come away during subsequent involution. 
When the uterine cavity is emptied, an ampoule of ''Femergin / should be 
injected into the muscles of the buttock, ^and the edges of the cervical 
incision are then brought together by interrupted sutures of chromic gut, which 
are passed through the entire thickness of each wall. The uppermost stitch 
is j)laced just above the upper angle of the incision. The last suture should 
be so placed as to effect accurate apposition of the lips of the external os. 
The integrity of the cervix having been restored the bladder retractor is 
removed, and the crescentic or flap-incision in the vaginal mucous membrane 
is then closed by interrupted catgut stitches (see Fig. 493). A drain of 
])i.smiith ginize is inserted into the uterine cavity. 
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DILATATION OF THE CERVIX AND CURETTING 

Dilatation of the Cervix. Apart from pregnancy, this operation may 
be performed in the following conditions : (1) spasmodic dysmenorrhoea ; 
(2) as a preliminary to curetting or other intra-uterine operations ; (3) to 
establish drainage in pyometra or purulent endometritis. 

The vulva and vagina having been thoroughly swabbed and douched 
under the anaesthetic, a careful bimanual examination of the pelvic organs 
shoidd be made, as a routine procedure, before anything else is don(\ The 
most convenient speculum to use for depressing the perineum is that of 



Fig. 495. VoLSELLA Fokceps. The short pair is stronger and more 
generally useful for operative work than the long pair. 

Auvard (see Fig. 494), which is self-retaining. The best lateral retractor is 
that of Jayle, which is also self-retaining (see Fig. 442, p. 666). The cervix 
is then seized with a volsella and its condition noted. Next, the cervical 
canal is swabbed out with 2 per cent, iodine solution and then the sound is 
passed to observe the length and capacity of the uterine cavity and the 
condition of its avails. A firm hold of the cervix is necessary in introducing 
the dilators, and two pairs of volsellse such as those shown in Figure 495 may 
be used, placing one at each side of the anterior Ii|). Then the cervical canal 
is dilated with the graduated metal dilators shown in Figure 496, beginning 
with the smallest size and passing them in sequence until sufficient dilatatiVui 
has been obtained. If the patient is a nullipara and the extern al os un 
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usually small, two lateral incisions may be made into the external os of 
about one-third of an inch in depth. The chief resistance to the passage of 
the dilators is found, however, at the internal os, the difficulty being greater 



Fkj. 49(5. Uterine Dilators : Fenton’s ; Hawkins Ambler’s ; 

r, Itamsay's (hollow). 1’he instruments are made of metal, and are conical, 
being narrower at the point than tlu* base. Ramsay’s dilator is notched at 
a point two and a half inches from the tip. 


in nulliparous than in parous women. The first four or five dilators usually 
pass easily ; the sixth, seventh, and eighth encounter the greatest obstruc- 
tion, and at this point a certain amount of laceration of the cervical tissues 
in the upper part of the canal usually occurs. The remaining dilators can 

then be passed without difficulty. Each should 
be firmly pushed in and carried right up to 
the fundus. The tubular dilator of Ramsay is 
easy to work with as it allows blood and 
secretion contained in the uterus to escape 
through the central channel. The extent to 
which the dilatation will be carried is deter- 
mined by the purpose of the operation ; for 
curetting it is sufficient to dilate to number 
ten ; for spasmodic dysmenorrhoea dilatation 
should be carried up to number fourteen ; only 
when it is desired to pass the finger into the 
uterus are the largest sizes required. 

When full dilatation of the cervix is required 
the procedure may be rendered easier by the 
preliminary use of a laminaria tent {see Fig. 498), which should be intro- 
duced into the cervix at least twelve hours before the operation. The tent 
swells from imbibition of fluid, and not only starts the process of dilata- 
tion, but causes so much softening of the cervical tissues that subsequent 
dilatation with the graduated bougies is facilitated, and the risk of laceration 
thus diminished. It is therefore especially useful when it is desired to pass 





Fig. 497. Intra-ijterine 
Glass Stems for use 
after Dilatation of the 
Cervix. 
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the finger into the uterus in th(‘ ease of a nulliparous woman. The dis- 
advantages of the tent are tliat in an unmarried woman it is difficult to pass 
it without an anaesthetic, and that while it is in the cervix severe uterine 
colic (spasmodic contraction) is sometimes set up. 

Tents may be sterilized by k(M‘ping them for a week or ten days in 
absolute alcohol. To pass them, a tent-forceps such as is shown in Figure 
498 is useful. After preliminary swabbing of the vagina, the cervix is 
exposed and seized with a volsella ; th(‘ tent is then passed until the upper 
end is well through the internal os. In a nullipara it is best to pass a small 
size, and if possible ijatroduce a second beside it. In a multipara a single 
tent of larger size will suffice. The use of a tent is absolutely contra-indicated 
by the presence of purulent or offensive discharges. As an alternative, 
preparatory softening of the cervix may be obtained by the use of a 
glycerine tampon a few hours before dilatation is commenced. 

Dilatation of the cervix is frequently performed as a preliminary step, 
to be followed by further intra-uterine procedures such as digital exploration, 
curetting, removal of polypi, etc. The introduction of the finger for explora- 
tion is only required in certain cases, and these may be indicated as follows : 
(1) when a polypus or other intra-uterine new growth is suspected ; (2) in 



Fig. 498. r/, I.aminakia Tent, h, Tent-Forceps. The tent is made of 

compressed sea-tangle, which swells considerably from absorption of moisture. 


cases of haemorrhage following abortion or child-birth, when retained pieces 
of placental tissue may be found ; (3) when, after curetting, haemorrhage 
is profuse and difficult to control. The index finger is the most convenient 
one to use ; traction is made with the volsella, by an assistant, upon the 
cervix, and, aided by the left hand placed in contact with the fundus, the 
right index finger is gradually pushed upwards so as to explore the walls 
of the uterus on both sides, ami especially the tubal angles. If the uterus 
can be well drawn down and it is not greatly enlarged, its cavity can be 
explored with the little finger. 

In the case of a nulliparous woman who has passed the menopause it 
is, however, very difficult to dilate the cervix sufficiently to admit the finger 
without causing severe laceration, and it is usually preferable to place 
reliance upon the sound and the curette. 

Curetting. This operation consists in scraping away the endometrium 
with a sharp spoon or curette, after suitably dilating the cervix, and, in some 
cases, also exploring th(‘ uterine cavity with the finger. The indications for 
its performance ai’(‘ : (1) Gemnal enlargement of the uterus not due to a 
new growth, and associated with haemorrhage or discharge, e.g. subinvolution, 
chronic endometritis, and allied conditions ; (2) cases of uterine hamiorrhage 
for which no definite cause can be found ; (3) occasionally in hicmorrhage 

46—2 
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from small interstitial fibroids ; (4) suspected malignant disease of the 
uterine body, for diagnosis ; (5) as a preliminary to certain operations for 
uterine displacements ; (6) cases of sterility or repeated abortions, for which 
no constitutional or local cause can be found. 

After suitable dilatation of the cervix, the scraping is most conveniently 
done with a flushing curette of the patterns shown in Figure 499. The 
instrument is channelled to allow of sterile saline solution, or of a non-toxic 



(^) 

Fig. 499. The Flushing Uterine Curette. The stem is channelled to 
allow of the uterine cavity being irrigated. 


antiseptic — such as iodine or lysol — being run through it, to irrigate the 
uterine cavity. The spoon-shaped end has a moderately sharp edge capable 
of removing the soft mucosa. The large size (h) has the advantage of being 
too large and blunt to be inadvertently pushed through the uterine wall ; 
the small one (a) can, however, be directed more thoroughly into the uterine 
angles so that the endometrium of this part does not escape complete removal. 
The latter is therefore more efficient, and if carefully used it is not a dangerous 
instrument. The blunt curette made of stout wire may, however, be 





Fig. 500. (A) Cervical Dressing Forceps and (b) Probe for Intra- 
CERVICAL Applications. 


employed in exploratory curetting for suspected cancer of the body of the 
uterus, in which condition the tissues of the uterine wall are unusually 
friable, and perforation may readily occur. 

In scraping the uterus the entire wall should be systematically dealt 
with, the mucosa being removed in strips by pressing the edge of the curette 
firmly against the uterine wall and drawing it from the fundus down to the 
cervix. The uterine angles require special attention. The detached pieces 
can be collected as they are washed away by the solution which pours freely 
out of the dilated cervix. After completing the scraping, the uterine cavity 
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may be dried with a probe or forceps covered with a twist of sttM’ilizi'd 
gauze. Oozing may be free, and can usually be checked by raising the tem- 
perature of the flushing solution to 118° F., or by applying upon a uterine 
probe {see Fig. 500) a strong antiseptic styptic, such as tincture of iodine, 
or iodised phenol (iodine, grs, 40 ; liquefied carbolic acid, 1 ounce). If this 
is not completely successful, a strip of sterile or antiseptic gauze, e.g. sub- 
gallate of bismuth, may be passed up to the fundus by uterine dressing 
forceps (see Fig. 500) and a tampon placed in the upper part of the vagina. 
The application of a strong antiseptic to the uterine walls is always desirable 
in cases of chronic endometritis of infective origin. 



Fig. 502 . Cervix and Lower 8egment 
OF Body of Uterus split during 
Dilatation preparatory to Curet- 
tage. The uterine artery was torn 
across and extensive intraperitoneal 
haemorrhage resulted. 

The uterine wall may be perforated by the curette, or, as is more likely, 
by the dilators, especially the small sizes. This accident should be at once 
observed by the absence of resistance to the onward passage of the dilator 
after the proper limit has been reached. No bleeding results from perforation 
with a small dilator, and, if the operation has been aseptic and the uterus 
not previously infected, no harm follows. The operation can be completed, 
for the aperture is spontaneously closed by muscular contraction and by 
the elasticity of the tissues. This accident must not, however, be considered 
as of slight importance, since under certain conditions it necessitates sacri- 
ficing the uterus. If, for example, the perforation has been caused by a 
large dilator, the haemorrhage may be so severe that it cannot be checked 


Fig. 501 . Feeforation of the Fundus 
Uteri by a Metal Dilator. 
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satisfactorily {see Fig. 501), and hysterectomy is then the safest treatment. 
Again, if a septic uterus, the walls of which are usually softened, is thus 
perforated, either the uterus should be at once removed (by the vaginal route 
if practicable), or the posterior fornix should be opened and free drainage per 
vagirmm, provided. The perforation is much more likely to occur in the 
lateral or posterior walls than the anterior ; if in the lateral wall, the 
peritoneal cavity is not necessarily opened, and the risks are consequently 
less serious. In dilating a rigid cervix a laceration at the internal os may 


occur so deep as to communicate with the broad ligament. This, again, 
does not, as a rule, cause severe bleeding, and is usually not observed unless 
the finger is introduced into the uterus. On the other hand, laceration of the 
lateral wall of the cervix may involve a branch of the uterine artery and 
cause dangerous internal haemorrhage {see Fig. 502). 

Free bleeding after curetting is usually found to be the result of incom- 
plete detachment of some new growth, such as a polypus, the presence of 
which was unrecognised. The finger should always be introduced into the 
uterus for exploration in such cases, in order that the operation may be 
properly completed. 


Fig. 503. 


Exposure oe the Cervix for Trachelorrhaphy. The dotted 
lines indicate the incisions by which the flaps are raised. 




PLASTIC OPERATIONS ON THE UTERUS AND VAGINA 727 
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Trachelorrhaphy. This operation is designed for the repair of cervical 
lacerations ; an operation planned upon similar lines may also be performed 
in cases of extensive cervical erosion ” witlioiii laceration, the effect being 
to excise the erosion ” and cover the area with the vaginal mucosa. 

Cases requiring operation are almost always associated with eversion and 
‘‘ erosion ” of the walls of the cervix. The complete procedure, therefore, 
consists of repair of the lacerations, and excision of the arcais of erosion,” 



Fic. 504. I’liAeHKLORRHAPHY. Cutting 
away tlu* everted cervical lips. A 
vaginal Hap lias been raised from the 
cervix. 

which at the same time corrects eversion. The operation can best be 
described in steps : 

Step I. Dilatation and curetting. This is usually advisable, partly 
because the uterus is unhealthy, partly because dilatation facilitates the 
subsequent steps of the operation. 

Step II. To outline the flaps. The cervix being exposed with Jayle’s 
retractor and Auvard’s speculum, is piilh'd down as far as possible with two 
pairs of volsellae. An incision is then made in the vaginal mucosa which begins 
on the right side one-eighth of an inch above the apex of the triangular gap left 


r)(ir). 1'UAOHELORUHAPHY. FlCJ. 5()t). JiNTRODUCTlON OF TilE LaTFIIAF 

The everted lips have been cut Stitches. The sound is in the ceiAical 

away and the vaginal flaps are canal, 

held with ligaiunvs which transfix 
the aj)ex. 

by the laceration, and is continued along the edges of the “ erosion,” around 
the anterior lip, and up to a corresponding point above the apex of the 
laceration on the left side. This incision is about one-eighth of an inch 
deep, i.e. it divides the vaginal mucosa only (see Fig. 504). The cut edge 
is then seized with Kocher’s forceps and the flap dissected upwards to the 
level of its base (see Fig. 504) ; this flap includes the vaginal mucous mem- 
biarn? only, which is thus raised from the cervical wall. The posterior lip 



Tia. 507. The Anterior Flap has been adjusted. One strand of the 
ligature on the posterior flap has l)(H n drawn through tlie cervical wall. 
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is then similarly treated, and hi joining the ineisions at t}u‘ sides of the 
cervix, care must be taken to include all the* eiejitrieia) tissue whieh lies in 
the apex of the laceration. 

Step III, Ampyiation of the everted Cervical Lips. The exposed lower 
part of the cervix, consisting of the everted surfaces, is now cut away. 

Step IV. Reconstruction of the External Os (Bonney’s Method). The 
manner in which the continuity of the surfaces is restored is shown in 



Pig. 508. Tkaciiegokkhaphy. The opc'ratioii cornphTed. 


Figures 505 to 508. The best material to use for the stitches is a hardened 
catgut of the variety sold by manufacturers as thirty-day ’’ catgut. A 
suture about 12 inches long is passed through the apex of each flap, and 
knotted at its middle, so as to leave two paits of equal length. 

Then one or two sutures are passed deeply at the sides of the cervix, 
so as to close the region of the apex of the laceration. These should enter 
the tissues deeply and are important in the control of oozing {see Fig. 506), 
as the vessels supplying the cervix all enter at the sides. 

The cervical flaps are now used to cover over the remaining raw area 
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as shown in Figures 507 and 508. Each end of the ligature is made to 
transfix the cervical wall, entering through the canal and emerging upon the 
vaginal surface at about the level of the base of the flap. In passing these 
stitches, a curved long-handled needle is often convenient. It is entered 
on the vaginal surface and made to emerge in the cervical cxinal ; then 
the ligature is passed into the slot and pulled through. Or a fully-curved 
needle held in a needle-holder may be used, when the needle is entered in 
the cervical canal and made to emerge on the vaginal aspect. This procedure 
is carried out with each half of the ligature with which the flap was transfixed. 
When both ends of the ligature have been made to transfix the cervical wall 
and are knotted, the effect is to roll in the flap as shown in Figure 507 until 
its apex is brought up against the edge of the cervical canal. The repetition 
of this procedure upon the posterior flap completes the external os (see 
Fig. 508). An additional lateral ligatuie may be needed to unite the edges 
of the flaps completely ; it is important that all oozing should be con- 
trolled, The cervix and vaginal roof should then be swabbed with tincture 
of iodine, and the vagina may be packed with bismuth gauze, which is 
removed twenty-four hours later. 

It will be observed that the effect of this operation is to shorten slightly 
the vaginal portion of the cervix as well as to repair the injury. 

Emmett’s Trachelorrhaphy. This is the classical operation for cervical 
laceration. It consists in removing a narrow strip of tissue corresponding 
to the edges of the laceration, and including the apex of the tear in all cases. 
If the cicatricial tissue in the latter situation is not removed, primary union 
of the wound is much impeded. It is therefore well to clear the lateral 
aspect of the cervix by dissecting up the vaginal 'wall for half an inch above 
the apex of the laceration, in order to expose this area clearly. The cica- 
tricial tissue can then be cut away and a stitch placed at once in the apex of the 
incision in the cervix . This stitch will later on be covered over by the vaginal 
wall when the edges of the latter are brought together. The edges of the rest of 
the wound are then united by stitches passed as follows : the stitch enters 
on the vaginal aspect of the anterior lip, and emerges upon its cervical 
aspect ; next it passes through the posterior lip in the reverse direction and 
is knotted upon the vaginal surface. Three or more ligatures may be required 
on each side. In excising the strips, care is taken to leave untouched a 
bridge of tissue at the apex of each lip about one-third of an inch long, 
which will serve to form the margins of the external os of the reconstructed 
cervix. 

The operation sacrifices less tissue than the procedure first described and 
does not shorten the cervix. But it leaves the bulk of the ‘ eroded ’ area 
untouched, and does not allow the eversion of the lips to be completely 
overcome. Except for slight cases the complete operation is therefore to be 
preferred. 

Amputation of the Cervix (Vaginal Portion). This operation is per- 
formed for hypertrophic elongation of the portio vaginalis. 

The operation is planned upon the same lines as those just described for 
trachelorrhaphy. Owing to the elongation of the lower portion of the cervix 
the anterior flap-incision may be placed higher up without endangering the 
bladder (see Fig. 509). The lower limit of the bladder must be defined by 
the sound before commencing the incision, and again before passing the deep 
stitches. The amount of cervical tissue removed is, however, much greater 
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than in trachleorrhaphy, and in delimiting the flaps due rc'gard must be 
paid to the extent of tissue which it is proposed to remove. The base of the 
flap corresponds to the level of the amputation, and the flap should be about 


Fio. 509. Amputation of tuf ( -ervix. 'FIk' dotterl line in the upper figure 
indicates the extent of the anterior Hap. The posterior flap is formed in the 
same way. The two lower figures show the shelving character of the flaps 
and the method of rolling them in. 

three-quarters of an inch long to allow for shrinkage (see Fig. 509). The 
covering of the stump is carried out in the manner described above. The 
careful understitching of the vascular areas at the sides of the cervix is an 
important operative detail. 
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Fozzi’s Operation for Sterility. The cervix is seized with a volsella 
ou either lip and drawn down. It is then divided on each side with scalpel or 
scissors, the incisions extend upwards for about three-quarters of an inch 
to 1 inch (see Fig. 510). The raw surfaces thus produced are hollowed out 
by removing a small tongue of the fibro-muscular wall. The mucous 
membrane of the cervical canal is then sutured to the vaginal surface of the 
cervix by two or three interrupted sutures of chromic catgut (see Fig. 511). 
The union of the mucous membrane and cervical skin prevents adhesion 
of the cervical lips, by covering in the raw surfaces. The operation is usually 



Fig. 510. Pozzi's OrEKATioJM fok Sterility, showing the depth to which 
the incision is carried. 

begun by curetting the uterus, and concluded by lightly packing the upper 
part of the vaginal canal with bismuth gauze, which should be removed 
after twenty- four hours. 

Attention must be called to an important detail in the after-treatment 
of plastic operations on the cervix. There is considerable risk of the occur- 
rence of secondary ha3morrhage during the second week. The patient should 
accordingly be kept in bed for at least fourteen days, and it is better to 
avoid vaginal douching and do nothing to disturb the cervical stitches. 
Secondary haemorrhage can usually be stopped by careful plugging, but an 
anaesthetic may be necessary to carry this out effectively. 
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The liability to secondary haemorrhage after plastic operations on the cervix 
is explained by the following consideration : it is practically impossible to 
sterilize the cervical endometrium on account of the depth to which the 
glands penetrate the wall of the cervix ; in most cases of cervical amputation 
there is already a mild chronic infection of the cervix, and accordingly 
primary healing of the wound is unusually difficult to secure. These are the 
conditions under which secondary haemorrhage is most liable to occur. 

It should be recollected that many cases of chronic cervical infection 



Fig. 511, Pozzi’s Operation for Sterility, showing the mode of closure 
of the incisions by apposition of cervical and vaginal surfaces. 

can be cured by diathermy, and this method may usefully be combined 
with operative measures,^ 

The Radical Cure of Cystocele. This operation is designed for the 
radical cure of prolapse of the anterior vaginal wall and bladder. It is 
therefore performed in cases of simple cystocele, and also in cases of marked 
uterine prolapse, when it is usually combined with other procedures, such 
as perineorrhaphy. The aim of the operation is to restore the structures 
which normally form the floor of the bladder, ix. the structures upon which 
the base of the bladder rests. This involves a deep dissection, as will be 
seen immediately, and the operation differs so much in character from the 

^ See remarks on the effects of diathermy, page 269. 
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procedure generally described as anterior colporrhaphy, that it is advisable 
to apply to it a different name. It may therefore be spoken of as the radical 
cure of cystocele, which brings it into line with the operations, similar in 
principle, performed for abdominal hernia, 

The most careful aseptic technique is required to ensure primary union 
of the wound. Urinary infection, and tln‘ presence of a purulent vaginal 



Fig, 512. Radical Cure of Cystocele. S(ep f : The cervix m jiulled 
down with a volsella, which, to simplify tlu^ illustration, has not been shown. 

discharge, are absolute contra-indications ; the operation must be postponed 
until these conditions have been cured. The full preparation of the 
patient and of the field of operation must be carried out in the manner 
described on page 658. Hardened (•atgut (thirty-day) is the best suture 
material. 

Steps of the Operation. In cases accompanied by marked prolapse of the 
uterus, good exposure of the whole length of the anterior vaginal wall can be 
obtained by traction on the cervix with a strong volsella, pulling the external 
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os as far out of the vulva as possibh'. lu less advanced eas(\s, a<l<'(|Uiite 
exposure can be obtained by the use of Jayle’s retractor (.see Fig. 4 lii). 

Step I. A transverse incision half an ineii long is made on the anterior 
wall of the (‘ervix half an inch above the os (*xt('rnum. A })air of narrow blunt- 
pointed scissors is then entered on the flat itninediately beneatli tb(‘ vaginal 
mucosa and thrust uf)war(ls towards the urinary nu'atus in tlie manner 
shown in Figure 51 :^. By opening th(‘ blades the loose eellulai-tissue plane 



Fiu. 513. Kai)J( AL ('CKK OF ( 'vsTocvELE. S/ej) II / S(‘])arat illy t lie bladder 
by bhirit dissection from th(i va^ifial walls. 

between bladder and vagina is opened up, and an extensive separation of 
these two structures is obtained. The anterior vaginal wall is then slit up 
with scissors along the mid -line, as marked in Figure 512. 

Step II. The edg(‘ of the median incision is picked up on each side with 
two or three |;)airs of force] )s and th(‘ se[)aration of the bladder from the 
vaginal wall compkdcMl. This is done mainly l)y l)luiit dissection, with the 
finger and a swab (see Fig. 515), but here and there fibrous bands must be 
divided with knife or scissors. In long-standing cases of prolapse the vaginal 
wall may be much thickened, and inflammatory adhesion of the superficial 
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and deep structures may have occurred, to an extent which necessitates a 
good deal of cutting. The separation is carried out laterally on each side, 
until the finger defines the edge of the bony pubic arch ; large veins may here 
be met with. ^ Next the bladder is dissected off the anterior wall of the cervix 
in the same manner, partly by snipping with scissors, partly by the finger 
and swab (see Fig. 514), the separation being carried up as far as the peritoneal 
reflection, but the peritoneum should not be opened. The whole of the base 
of the bladder now lies fully exposed in the wound, and all bleeding-points 



Fig. 5J4. Kaiucal ('i ki-: of C'ystocele. Step II (continued ) : Sepcarating 
the bladder from the cervix. 

upon it should be carefully ligatured. It will be found that, with the finger, 
the bladder can now be pushed upwards behind the pubes until it is out of 
sight (see Fig. 515). 

Step III. The supports of the bladder are next restored . On inspecting 
the deep surfaces of the lateral flaps which have been raised these structures 
can be defined, although at times they have been so far attenuated by over- 
stretching as to be difficult to recognize. These tissues represent the lateral 
portions of the pubo-coccygeus (levator ani) muscles at the sides and the pubo- 
cervical fascia and muscle (see pp. 59 and 509) in the middle. Without further 
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dissection they can be brought together in the middle line by interni])t(‘d 
sutures which are entered as far out as possible on each side (Fig. 515). In 
introducing these stitches, the bladder is pushed up out of the way by an 
assistant, and should b(‘ InOd th(*re until tlu‘ stitch(\s an' tied . Two stitches arc 
passed in this way. A third stitch is passt'd tlirougli tlie inuscidb-fascial layer 
and also made to tak(‘ n deep hold of tin* (‘Xposcsl anterior (-ervical wall, so 
that when tied the edge's of thi^ tissue are ludd in contact with the cervix, 
and no interval r(‘m!uns tlirough which the bladder might again become 


pushed down. The fourth stitch (shown in Fig. 515) takes up the cellular 
tissues at the sides of the cervix corresponding to the lowest parts of the 
broad ligaments and unites them in front of the cervix. 

Step IV. The redundant portions of the vaginal flaps are now cut away, 
and the edges united with a running stitch or with interrupted sutures, 
beginning at the cervix and ending just below the urinary meatus (see 
Fig. 519). 

Elongation of the cervix, often accompanied by marked thickening and 
erosion of the cervical lips, is a not uncommon complication of prolapse, and 


Fig. 515. 


Radical Cure of Cystocele. iStep III: Restoration of the 
supports of the bladder. 
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in such cases it is desirable to combine amputation of the cervix with the 
procedure just described. After Step III. has been completed an incision 
is carried round the lateral and posterior aspects of the cervix a little below 
the level at which amputation is to be done. The posterior vaginal wall 
is then reflected partly by cutting and partly by blunt dissection as shown 
in Figures 516, 517, and the sides of the cervix an^ cleared in the same way. 
The cellular tissue at the sides of th(‘ cervix is then picked up with forceps, 
and a ligature passed as shown in Figures 518. This will control the blood 
vessels which enter the cervix below the level of amputation. The cervix 
is now cut away at a level which removes the whole of the portio vaginalis 
and a portion of supra-vaginal cervix nlso. The cut surfaces of the cervical 


Fio. /)10. 



llADK’Ar. Fi KK OF Cystocele. Amputation of cervix, Jst stage. 


walls are then covered by the vaginal flaps in the manner described on a 
previous page. Finally the incision in the anterior wall is united as in 
Step IV. {see Fig. 519, p. 741). 

The vaginal walls are finally swabbed freely with tincture of iodine, 
and the canal loosely packed with sterile gauze. If the perineum is 
deficient, perineorrhaphy should also be performed, in order to afford the 
bladder additional support. 

Perineorrhaphy. This procedure is a plastic operation for th(> second ary 
repair of obstetric injuries of the perineum and of the posterior vaginal wall. 
The operation required for the primary or immediate repair of such injuries 
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is described in textbooks of midwifery. In cases where the primary operation 
has failed, secondary rejjair should not be undertaken for at least twelve 
weeks, this interval being required to allow the natural processes of involution 
to be completed, and any local infection which may be present to be cleared 
up. In many cases it is desirable to wait even longer than twelve weeks, 
for it is better not to undertake the secondary operation while any signs of 
local infection persist. 

The extent of the operation varies according to the local conditions 
present. An extensive laceration laying open nearly the whole of the anal 
canal may be seen {see Fig. 530, p. 750), or the condition may be merely the 



Fig. 517. R.vDrf’Ai. Ccre of Cystocele. Amputation of cervix, continua- 
tion of 1st stage. 

relaxed vaginal outlet shown in Figure 337, page 535. Between these extremes 
many intermediate degrees are met with, such as Figure 529, page 749, in 
which the anterior portion of the superficial sphincter has been injured. 
The objects of the operation are : (1) to restore the normal supports of 
the posterior vaginal wall, viz. the pubo-coccygeus muscles and perineal 
body ; (2) to restore the continuity of th(‘ anal canal and the competence 
of its sphincter. 

In the first place the operation will b(‘ described as practised for an incom- 
plete laceration, i.e, one which docs not involve the anal canal, and after- 
wards the modifications required for a complete laceration will be indicated. 
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Perineorrhaphy for incomplete laceration. The steps of this operation 
are illustrated in the series of Figures 520 to 528. The surroundings of the 
vulva, including the anus, should be carefully covered with sterilized 
coverings fixed in position with (4ips or with stitches (see p. 438). These 
coverings are not shown in th(' drawings illustrating the operations in order 


Step 1. The operation is begun by raising a flap from the lower part of 
the posterior vaginal wall, and the first step consists in outlining the flap to 
be raised. A clip is placed upon the edge of the ostium vaginae at a point 
roughly corresponding to the posterior extremity of the nympha on each 



.Fig. 518. Radical Ciuie of ('ystocele. Amputation of cervix, 2nd stage. 

side {see Fig. 520). By approximating these clips in the middle line, the size 
of the new ostium vaginae will be indicated ; it should be large enough to 
admit two fingers, and the points picked up in the forceps should be so 
adjusted as to give a space of about this extent. The extremity of the 
posterior vaginal wall in the mid-line is then seized with toothed dissecting 
forceps, and a pair of sharp pointed scissors or a sharp knife used to split 
the tissues from this point up to the lateral forceps on each side, as shown in 
Figure 521 . This outlines the vaginal flap. 

Step 11. This consists in raising the vaginal flap. The free edge of the 
flap is picked up with two or three pairs of forceps, and the separation begun 
by snipping with sharp-pointed angled scissors (see Fig. 522). A good deal 
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of old cicatricial tissue is often encountered at tin's s1ag('. wliich unist be 
carefully worked through, keeping as near as possible* to the x aginal nmcous 
membrane. The dissection must be carried out on each side, to the full 
extent defined by the lateral pair of clips. After the cicatricial-tissue zone 
has been passed, the dissection can be continued upwards through tin* 
connective-tissue layer with the finger and a swab, aided by a f(‘vv sni|)s 
with s(*jssors (see Fig. 523). Many large veins will be seen, but th(\s(‘ are 
almost all connected with the rectum (inferior haefnorrhouM pJexns) and ('an 



Fio. 519. Hadical Cure of Cystocele. JSlep IV; Uniting the edges 
of the vaginal wall. 

be peeled off the vaginal wall to a great extent uninjured. The separation 
of rectum and vagina can be carried upwards in this way to any required 
extent. A point from to 3 inches above the ostium vaginae will usually 
suffice. After completing this step it is useful to commence the amputation 
of the vaginal flap on each side along the line indicated in Figure 524 ; this 
allows of better access to the highest part of the dissection. 

All arterial haemorrhage must be controlled by ligatures, and the largest 
veins should be similarly dealt with ; it is not necessary, however, to arrest 
all oozing, as this will cease spontaneously when the tissues are brought 
together. 
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Step III. If the deep wound now produced is carefully inspected, it 
will be seen that the rectum occupies the deepest part, lying in the middle 
line ; if the rectum is pressed back with the finger, it will be seen that on 
each side is a mass of tissue, lying in a plane superficial to it, whic^h can be 
defined with finger and thumb (see Fig. 524). Usually these masses are of 
unequal thickness on the two sides, and their bulk varies in different eases ; 
the more marked the degree of prolapse th(‘ less readily cau th(‘s(‘ masses 



UiG. 520. Perineorrhaphy for Incomplete Laceration. 
The dotted line shows the first incision. 


be felt. They represent what remains of the posterior fibres of the pubo- 
coccygeus muscle, with its covering of pelvic fascia (see Fig. 525). These 
lateral masses are now to b(i brought together in the middle line in front of 
the rectum by interrupted stitches of stout catgut, the rectum being pushed 
back with the finger while they are introduced (see Fig. 525). Each stitch 
should be made to enter as far from the mid-line as possible, and then 
brought out at a corresponding point on the opposite side. The highest 
of these stitches should be made to include the deep surface of the posterior 
vaginal wall, so as to leave no dead space in the apex of the dissection- wound. 
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Upon thes(‘ stit(!h(*s depends th(‘ iiltiiniit<‘ sueei'ss of t]i(‘ operat ion, for th(‘v 
restore tlie natural sup|)orts of the r(‘etum and j>ost(‘rior vaginal and 

reconstitute the dei'p laytus of the ])erin(‘al body. 

Step IV. The posterior vaginal flap is now entirely cut away, and oiu' 
or two arterial twdgs in th(‘ (*ut (*dge usually recpiire ligature. A sia'ond row 
of stout catgut stiteluNs is tlnMi introduced, bringing tog(‘th(‘r the niiddle 
strata of the wound and covering in those first introducual (m’ Fig. r)2()). 
In this way the perineal body is built up over the piibo-coct'ygt^us muscles. 



Fig. 521. PerINEORKHAPHY. >S7ey; / .• Making the iorst (lu ision 
by Splitting the 'I issues witli Seissors. 


It is important that no dead space should be left in the wound in wdicli 
oozing can occur. 

Step V. The edges of the posterior vaginal waill are now brought 
together by a running stitch ; it is important to make sure that this stitch 
controls the actual upper limit of the incision from which free oozing may 
occur if it is left open (see Fig. 527). This stitch ends l)elow' at the points 
originally picked up by the lateral forceps. A double suture of No. 1 catgut 
is very useful for this stitch. 

Step VI. Nothing now remains but to a|)proximate the skin-edges, and 
thus complete the perineal body. This is best done with a subcuticular 
stitch of medium-sized catgut, as shown in Figure 528. This stitch adjusts 
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Fig. 522. Angled Scissors for PERiNEoiiRHAniY. 



Fig. 523. Perineorrhaphy. Step II : Raising the Vaginal Flap 
by Blunt Dissection. 



the early steps of the operation an? necessarily (lilTcMent from those just 
described. The importance of restoring the functional competence, as well 
as the actual continuity, of these parts will be readily appreciated. Figure 
530 is drawn from a photograph of an extensiv(‘ (l(‘gree of injury to the 
rectum, the retentive capacity of the anal sphinet(‘r having been completely 
destroyed. The lower part of the rectum should \n^ irrigated with boraeic 
lotion before commencing the operation. 

Step 1. The condition shown in Figure 529 represents an incomplete 


Fig. 524. PERiNEORiuiAruv. Step J ! : 1 hr N'a^iiiaJ Maj) lia.s Ijchii raiHed 
in the Depths of the Wound lies the Keetum. The dotted line shows where tlu 
vaginal flap will be .subsequentl}^ cut off. 
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the edges without tensioin and reduct's tin* disconddrts of (‘onvak'secniee. 
Finally the vaginal walls, the vulva, and the p<'rineal region are swablxal 
with iodine and a sterile dressing fixed with a T bandage. This dressing 
should be bulky and the bandage firmly applied in order to exert pr(‘ssure 
upon the perineum and thus assist in controlling oozing. 

Perineorrhaphy for Complete Laceration, When the anal canal i1s(df, 
or any part of the anal sphincter has been involved in an obstetric lact ation, 
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laoeratioii of tlie anus, th(‘ superficial spbiin ter niuscl(‘ having bc'cn ijivolved, 
as is shown by the absence of radial grooves from the anterior half of 
the anus ; the dotted lines indicate the incisions required to map out the 
flaps which it is necessary to raise. The two short posterior limbs will form 
the margins of the anal flap, the two long anterior limbs those* of the vaijlnal 
flap. The end of the posterior limb extends half an inch beliind the (h*- 
pressions which indicate the retract(‘d ends of the torn superficial s|)hincter 



Fig. 525. PERlNEOliRHAPHy. Sfvp III : Tlu* n'oturn lias txavn jiressed l)a( k 
by the finger; the deep sutures have been pass(‘d Ihrougli th(‘ lateral 
museulo-fascial tissues but not tied. 

ani muscle. The extremities of the antc^rior limbs are (*arried forwards to 
the posterior ends of the nymphae. The anterior (‘dge is often covered by 
thickened and everted r(*ctal mucous membrane ; this should be freely 
removed with scissors, including the cicatricial tissue which is also usually 
present. The recto-vaginal septum can now be split along the line alri^ady 
marked out, so as to separate the rectal and vaginal walls from one another 
(Fig. 529). Care must be taken to carry bade the incision for half an inch 
behind the retracted end of the sphincter on each side. The direction of 
the anterior limbs of the incision is shown in Figure 529. 
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Step II. This step consists in splitting the recto-vaginal s(^])tuiu so as 
to free the anterior rectal wall not only upwards but laterally on (‘aeli side 
as well. This must be done carefully on account of the tenuity of this 
septum, and it is often necessary to pass the finger into the bowel as a guide. ^ 
In this case the gloved index finger is covered with a (Inger-stall which is 
thrown away as soon as used. Strict attention must b(‘ [)ai<l to tin* lateral 
dissection, which must be thoroughly carried out in cases such as Figur(‘ 530, 


Fig. 526 . Perineorrhaphy. Step I V : The deep stitches have been tied, 
the intermediate stitches have been introduced. 


in order to allow the edges of the V-shaped gap in the anal canal to come 
together without tension. If the stitches are tied under tension they will 
inevitably give way, and the whole wound will become infected and break 
down. This is the commonest cause of failure with the operation. As soon 
as this dissection is completed the rectal stitches should be introduced. 
These stitches include all the tissues in the posterior flap except the rectal 
mucous membrane, which should be left free (Fig. 531 ) ; its edges will become 
approximated when the stitches are tied, and primary union will quickly 
follow. If the stitches are made to include the mucosa they form a channel 
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of c()mimini(^ati<)ii betwt'eii the rectum and the wovuul. liii (‘rni])t(Hl stilxvheH 
of fine chromicized or iodine-formalin gut are used. 

The remaining steps of the operation are the same as those described 
above. A fresh pair of sterilized gloves and fresh instruments should be 
used as soon as the reeial canal has he(*n cIos(‘d, and before; commencing the 


'I® 














Fig. 527. PEiuNEouRHAriiY. Mep V : 
Uniting the (ait edges of the posterior 
vaginal wall with a running stitch. 


*:■; ■:■■'-■■■■..• '"I 
^ <%. ■ ■ ■ 


Fig. 528. pEKmEouuHAi'HY. ySUp VI: 
The skin edges of the restored peri- 
neal body liav e been united by a sub- 
cuticular suture. 


deep dissecdJon of the recto-vaginal spaciv jb‘for(‘ closing the skin-edges, 
an attempt should be made to bring together thi; rcdracted ends of the 
superficial sphincter (nee Fig. 532). The position of tin; (mds of the muscle 
can usually be recognized, and although actual muscle-fibres can seldom be 
seen, a stitch passed deeply beneath them will take up the muscle along with 
other tissues and approxiifiate its ends with fair accuracy. 

Operation for Cure of Rectocele, Posterior Colporrhaphy, This condition 
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consists in prolapse of the posterior vaginal wall, which IxMiig adlicK'nt to 
the anterior rectal wall drags the rectum with it. It may oecrir in association 


Fia. 529. Complete Perineal Laceration. The perineal body is absent, 
the vulva patulous, and the anterior vaginal wall prolapsed (eystocele). The 
anus is gaping, and the radial cutaneous folds are absent anteriorly. The 
dotted lines represent the incisions by which the vaginal and anal flaps are 

raised. 

with eystocele, but occasionally it is met with alone (see p. 530). The perineum 
is not necessarily much lacerated, but the ostium vaginae is always greatly 
relaxed. 
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The operation required for rectocele is similar in principle to that just 
described as perineorrha'phy, the separation of the posterior vaginal wall 
from the rectum being carried as high as may be required even up to the level 
of the posterior lip of the cervix. There are, however, certain advantages 
in carrying out the operation in a d iff (‘rent manner, viz. by commencing 
the dissection at the highest point oii the vaginal wall which it is necessary 
to reach, and stripping off the flap from above downwards. The steps of 
the operation are then as follows 

Step I, The upper limit of the vaginal flap which is to be removed is 



Fig. 530 . Complete Pebineal Laceration involving the Lower Part 
OF the Anal Canal. The three pairs of forceps show the limits of the first 

incision. 

outlined in the manner shown in Figure *533. A pair of volsella forceps is 
placed upon a point in the mid-line of the posterior vaginal wall which is 
estimated to be the necessary upper limit of the dissection. This part of 
the vaginal wall is then pulled upwards and laterally, and a pair of volsella 
forceps is placed on one side at a point where the lateral and posterior vaginal 
walls meet at the level of the ostium vaginae. The opposite lateral limit of 
the incision is made next, the corresponding vaginal wall being stretched in 
a similar manner. In Figure 533 the point seized by the pair of volsella 
forceps corresponds to a level of about 1 inch below the cervix. 
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Step II. (Fig. 534). The triangular flap thus outlirK'd is strip|)C(l ofl 
the subjacent rectum partly by snipping with scissors, partly by blunt 
dissection, and carried downwards towards the periiuuil body as far as 
])Ossil)le. Prog]-ess in this direction will be arr(\st('d when th(‘ cicatricial 
tissue is (Mu*ount(‘r(Ml, whic h is usually prescud in th(‘ jMvriuc'al body in thc\se 
cases. A swab hcdd in a ])air of ring forc*c‘ps and passed into thc' r(‘c( mn is 
useful to push the antc'rior metal wall forwards during this disscudion. 



Fig. 531 . Completis Perineal liACERATioN. Plic; rectal 
stitches have been introduced but not tied. 

Step III. The lower part of the rectocele is now seized with volsella 
forceps and pulled upwards ; the incision shown in Figure 529 for perineor- 
rhaphy is them marked out, and the posterior vaginal wall is stripped upwards 
until the level of the downward disscud ion has l)cu‘n rcuiclicul. The whole ila|) 
is then cut away (Fig. 535). 

Step IV. A layer of fascia lying in front of the rectum must now be 
sought for, and can usually be defined without difficulty. It is, of course, 
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greatly stretched by the protrusion, but it can be made use of to cover the 
rectum in the manner that the tissues lying under the bladder were d('alt 



FiCI. 532. PEKlNEOKRHArHY FOK CvOMCLETE LACERATION. The TCctal stitchcS 
have been tied. The sphincter stitch has been introduced, but not tied. The 
perineal stitches also have been introduced, but not tied. The dotted V-shaped 
line in the base of the vaginal flap indicates where the flap is to be cut away. 

with in the operation for cystocele. This is an important step in the opera- 
tion inasmuch as it restores one of the natural supports of the rectum. 

Step F. The perineal body is built up by layers of buried catgut sutures 
in the manner already shown in Figures 525 to 528. 

Step VI. A continuous suture is begun at the apex of the incision in 
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the posterior vaginal wall above, uniting the edges throughout the whole 
length of the incision up to the skin margin of the perineum where it is tied, and 
the skin edges are imiteci with a subcuticular suture as shown in Figure 536. 

Success depends upon attention being paid especially to the following 
points : (1) the area of vaginal wall removed must be accurately adjusted, 
and particular care taken to begin the dissection sufficiently high up ; 
(2) at each stage of the operation the most careful hseniostasis is requisite. 



Kid. 583. OrEidiTiON rou Riocto(’EI.e. Thv rectt>c-<‘Io has bean drawn 
out of the vagina and forceps applied to the point selected for the upper 
limit of the dissection. 

If too much tissue is removed the vaginal canal may be unconifortaldy 
narrowed. 

The suture material should be chroiuicized, or tanned catgut, which will 
resist absorption for twenty-one days. 

Le Fort’s Operation. In elderly wouien in whom tin' (|U(\stion of nubility 
is of no im])ortance, a,nd who ar(‘ tlie subjects of comphdi* [)roei(hmlia or 
of advanced prolap^se of the second (h^gree. this operation is suitabl(% and 
is usually successful. When efficiently performed it forms a barrica* to 
coitus, and establishes a serious impediment to vaginal drainage*. It is 
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therefore limited in its application, and should never be employed until 
after tin; fertile period is passed and menstruation has ceased. 

The operation consists in establishing a central longitudinal partition 
by sutviring the anterior to the posterior vaginal wall. To do this, the 
cervix is gras])ed and drawn out of the vulva by means of a volsella. Four 



Fkj. 534. Operation for Rectocele. The vaginal flap has bcHMi raised 
from the vaginal wall and turned downwards exposing the rectum. The 
running stitch has been introduced above. 

incisions are made on the anterior surface of the vagina, enclosing a 
rectangular area of mucous membrane measuring some six or seven centi- 
metres in length by two centimetres in width. The mucous membrane 
thus mapped out is dissected off, and an area of mucosa similar in all respects 
to the above is removed from the posterior vaginal wall (see Fig. 537). The 
(‘dges of the raw surfaces on the anterior wall are then united by interrupted 
chromic catgut sutures to the corresponding edges on the posterior wall 
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(see Fig. 538). The effect of this is to bring two raw surfaces (the one anterior 
and the other posterior) into apposition. Thus a central partition is formed 
which effectively prevents eversion of the vaginal walls. The median 
partition should be long enough to reach to the vulva, and should be flush 
with the perineal margin behind and reach a point 1 inch above the urethral 


Operation for Rectocelb. The vaginal flap has been cut away, 
The running stitch is being continued downwards. 


orifice in front. A drain of bismuth gauze should be inserted in the space 
left on either side of the median partition, and retained for twenty-four 
hours. The condition of the uterus should be observed before this operation 
is undertaken ; an unhealthy cervix or any kind of uterine discharge should 
be cleared up by suitable treatment as a preliminary procedure. Similarly 
there must be no ulceration of the vaginal mucous membrane. If the parts are 
healthy and clean, primary union occurs, leaving a paitite vagina which 

48 — 2 
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cannot prolapse and which thereby prevents descent of the uterus ; prolapse 
of the bladder and the rectum are also impossible. 

Operations for Fistulee. The following conditions may call for operative 
treatment by repair of the fistula or otherwise : 

I. Urinary Fist/ulae. (1) Vesico- vaginal fistula; (2) vesico-cervical 
fistula ; (3) uretero-vaginal fistula ; (4) vesico-abdominal fistula ; (5) uretero- 



Fig. 536. Oferation for Kectocele. Suturing the edges of the vaginal 
wall and the skin with a continuous stitch. 

abdominal fistula. II. Faecal Fistulae. (6) Ano-perineal fistula ; (7) recto- 
vaginal fistula ; (8) abdominal faecal fistula. 

These fistulae may be met with under three conditions : {a) as the result 
of obstetric injuries ; {h) as sequelae of operative procedures involving the 
urinary or intestinal tract ; (c) as tlu^ result of malignant disease involving 
these parts. Those due to the last-named cause are of course incapable of 
oy)erative cure ; the others can all be dealt with by suitable methods. 

The operations required are in many instances complicated and cannot 
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here be described in detail. There are certain general priii( i[)l(‘s of dealing 
with fistuto which may, however, be considered. 

Fistulous tracts which are lined by mucous membrane show little or no 
tendency to close spontaneously, while those which are lined only by granula- 
tion-tissue show a strong tendency towards repair. Vaginal fistulee, both 
urinary and faecal, belong to the former class ; all the abdominal fistulae 
and the ano-perineal fistulae belong to the latter class. While operation is 



Fig. 537. Le Fort’s Otekation eok J5xtensive Prolapse in Elderly 
Subjects. The strips of vaginal mucous membrane have been removed. 

consequently always indicated in the former class, the latter should be left 
alone as long as they show any tendency towards progressive repair. 

In the case of urinary fistulae the success of operative procedures is 
rendered exceptionally difficult by the presence of urinary infection. Conse- 
quently this condition must be carefully treated before operation is under- 
taken. In the case of faecal fistulae no such preparations are practicable. 

The operations required for abdominal faecal fistidae are difficult and 
complicated procedures which cannot be described here. Ureteral fistulae 
whether vaginal or abdominal are generally dealt with either {a) by trans- 
plantation of the proximal end of the damaged ureter into the bladder— 
uretero-vesical anastomosis, or (6) by the removal of the kidney on the affected 
side, the other kidney having first been demonstrated to be functionally 
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active by catheterization of the ureter and urinary analysis, including the 
renal efficiency tests. Vesico- vaginal fistula? and recto- vaginal fistula? can 
usually be dealt with by plastic operations which may now be described. 

Vesico-Vaginal Fistulae. The majority of these fistulae affect the lower 
and middle thirds of the anterior vaginal wall, and can be closed by an 
operation fer vaginam. A small number are situated higher than this, and 
are accompanied by more or less destruction of the anterior cervical wall. 



Fig. 538. Le Fokt’s Opekation, showing the method of uniting the anterior 
and posterior raw surfaces. 

In these, the hole in the bladder may be situated so high that it can be best 
reached by an intra-peritoneal operation. This consists in separating the 
bladder from the uterus and vagina, beginning above and extending well 
down below the level of the lower border of the fistula ; the aperture in the 
bladder is then closed, and afterwards that in the vagina. The operation is 
formidable owing to the difficulty in obtaining access to the parts. 

Several difierent procedures may be practised for those situated in the 
middle or lower third {see Fig. 539) of the vagina. 
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The operation siiital)l(‘ lor nioderate-sized fistuk‘, involving oidy the 
vaginal wall and bladder, is simple and easy. In order to obtain a good 
view of the anterior vaginal wall it is advisable to employ the elevated ])elvie 
position shown in Figure 540. The posterior vaginal wall being then held 
back by a flat retractor the fistula can be well seen (Fig. 539). Two different 
methods of closure may be practised : (a) in one the edges of the fistula ar(‘ 
simply rawed and then stitched together ; (b) in the other, a flap-splitting 
method, the bladder and vaginal walls are first widely separated from one 



Fig. 539. yESTco-VAUiNAL Fistula exposed for Operation. 

another, ^and then separately united by distinct sets of stitches. The former 
method is only suitable for fistute of the smallest size. ^ 

(a) In rawing the edges of the fistula, fine, keen, angled knives like those 
shown in Figure 541 are employed, and a narrow strip of tissue is removed 
all round, which includes both bladder and vaginal wall, the latter being 
rather more freely removed than the former. Three strata of tissue are thus 
traversed, viz. vaginal wall, peri-vaginal cellular tissue, and bladder-wall. 
Owing to the occurrence of inflammation around the fistula, bladder and 
vagina usually adhere closely to one another, and the intermediate layer 
(“anuot be defined. Stout interrupted stitches ar(‘ us(h1 to close the a|)erture, 
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and these should be ])assed through all the tissui‘s exee'pt tlu' vesica l iiiiicosa, 
a good hold of the vaginal wall being required, as there is lu'cessarily 
considerable tension. All oozing from the edges of the mucosa must be care- 



Fig. 540. Elevated Pelvic 1*osition fok OnouATjoN for Vi':sic()-\’A(aNAL 
Fistula (after Kelly). 

fully controlled by hot irrigation, or by pnvssure, before the ligatures are 
tied. The rawed edges of the bladder-mucosa are thus brought into appo- 
sition but are not included in the stitches {see Fig. 542). Chromicized catgut 
is the best suture-material to employ. The disadvantage of this operation is 



Fig. 541. Knives for Vesico- 
vaginal Fistula. 


that tlic edges of the fistula are held together under considerable tension, a 
condition unfavourable for healing by primary union. 

(6) In the flap-splitting operation an incision is made all round the fistula, 
cutting through the vaginal wall alone ; from this incision two short 
longitudinal incisions are carried, one upwards towards the cervix and the 
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other downwards towards the meatus urinariiis (see Fig. 51:’)). I^y mt'ans 
of these incisions two flaps of vaginal wall are then dissected earefiilly ofT 
the subjacent bladder, until the latter is exposed for half an inch all round 
the fistula (see Fig. 543). * The edges of the opening in the bladder are freed 
from everted mucous membrane by snipping with scissors ; the o})(*ning 
is then closed by a continuous catgut stitch passed just outside tlie edg(‘ 
through the muscular wall alone, on each side of the fistula, so as to l)ring 
muscular wall in apposition with muscular wall and invert the niueosa. 
The separation of the bladder from the vagina frees the former, and allows 
the edges of the opening to be drawui together without tension. A s('cond 
series of interrupted stitches may then lx* similarly passed from sid(‘ to side 
so as to bury the first stitch. The edges of the vaginal flaps are finally 



Fid. 542. Operation for Vesico-VAginal I^'i^tcla. 'I be luivc 

been rawed, and the sutures introduced so as to include all the tissues 
except the mucous membrane of the bladder. 

trimmed and united accurately by interrupted catgut stitches so as com- 
pletely to cover up the bladder- walls. The advantages of this method are : 
(1) absence of tension: (2) strengthening of the bladder- wall by super- 
imposed layers of sutures ; (3) better protection of the bladder-stitches 
from vaginal infection. It is essential in the after-treatment that the bladder 
should not be allowed to become even moderately full, and continuous 
drainage must be provided for. 

A self-retaining rubber catheter is therefore kept in the bladder for five 
or six days after either operation. It should be removed daily and boil(‘d 
before it is again inserted. After extensive operations for the closure of 
large apertures, it may be better to drain the bladder by the supra-pubic 
route with a large rubber tube. The resulting fistula closes spontaneously 
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in six weeks. Diluents should be given freely, and careful vaginal asepsis 
must be observed, as primary union of the vaginal stitches is an important 
element of success. In the presence of active urinary infection union is very 
difficult to achieve. 

Recto-vaginal Fistulse. In the lower third of the posterior vaginal 
wall these fistulas are comparatively common. They result from irregular 
healing of obstetric lacerations of the perineum, and are of small size ; in 



Fig. 543. Flap-splitting Operation for Vesico-Vaginal Fistula. The 
vaginal flaps have been raised and are held aside by forceps. A catgut 
stitch is seen, which inverts the edges of the aperture in the bladder-wall. 

the operation for complete perineal rupture they can be closed without 
modifying the steps of the operation (6ee Figs. 530 — 532). 

Those situated in the middle third can be dealt with in the manner already 
described for vesico-vaginal fistulse by separating the rectum from the 
posterior vaginal wall, and closing the opening in the former, separately 
from that in the latter. Or they may be reached by an operation which, 
commencing as in perineorrhaphy, extends the dissection of the recto- 
vaginal space upwards, until a point well above the upper limit of the fistulous 
aperture has been reached. The opening in the rectum can then be closed 
with interrupted stitches and the vaginal wall united over it. 
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Fistulse situated in the upfer third of the vagina often involve the floor 
of Douglas’s pouch and the posterior wall of the cervix. Considerable 
sloughing from faecal infection often follows the injury, and this ultimately 
results in the formation of much cicatricial tissue, which forms an absolute 
bar to spontaneous healing, and adds greatly to the difficulties of operative 
repair. Cicatrization immobilizes the parts, and as they lie at a considerable 
depth the mechanical difficulties attending the operative manipulations are 
formidable. Fistulae in this situation may often be best reached by an 
abdominal operation, and in order to obtain proper access from above, it 
may be necessary to remove the uterus. In exceptionally difficult cases a ^ 
preliminary left inguinal colotoniy may be necessary, as in a case recorded 



Fig. 544 . Flap-splitting Operation for Vesico- Vaginal Fistula — 

DIAGRAMMATIC. 

by one of us (T. W. E.) : this is kept open until the fistula has been success- 
fully dealt with, and time has been allowed for firm union to occur. The 
colotomy-opening is then closed. Healing is greatly aided by cutting off 
the fsecal stream from the affected segment of the intestine. 

Operation ior Restoration of an Inverted Uterus 

Indications. This operation may be practised in cases of chronic 
puerperal inversion, in which the uterus is otherwise healthy, and attempts 
to reduce it by Aveling’s repositor {see p. 528) have failed. Cases of chronic 
inversion due to new growths {see p. 526) are not suitable for this procedure, 
as has been already explained. The operation should not be undertaken 
until all signs of infection, when such have been present, have disappeared. 
The operation is a conservative procedure, and should be preferred to 
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vaginal hysterectomy in young women whenever the condition is favourable 
for it. 

/ The technique here described is that of Spinelli, and the operation is 
known as ‘‘ Spinelli’s operation ; it will be best understood by describing 
each step in order. The most careful antiseptic preparations are called for 
before the operation is begun, and during its performance. 

Stef L Opening the utero-vesical pouch through the anterior fornix 
(see Fig. 545, b and c). The condition shown in Figure 545, a, is an incom- 
plete inversion, the cervical lips being well defined. The anterior lip is fixed 
with a volsella and the procedure already described as ‘‘ anterior colpotomy ” 
carried out (see p. 706). 

Step II. The anterior wall of the uterus is split in the middle line from 
os externum to fundus (see Fig. 545, d and e). Scissors are used, and the 
uterus is steadied by traction upon each half of the divided cervix. 

Step III. The uterus is re-inverted by the fingers, in the manner shown 
in Figure 545, / and g, the peritoneal surface of the organ being pressed 
forwards and the cut edges at the same time rolled backwards. This is the 
most difficult part of the operation, especially in long-standing cases, on 
-account of the rigidity of the uterine tissues. When the inversion is corrected 
the uterine incision lies behind, the fundus still being the lowest part. 

Step IV. The uterine incision is closed in two layers, the first including 
mucosa and muscular layer, the second including peritoneum and muscular 
layer. The fundus of the uterus is carried forwards and upwards to obtain 
access to the anterior uterine surface (Fig. 545, h and i). 

Step V. The uterus is next returned to the pelvic cavity by pushing 
it up through the opening in the utero-vesical pouch ; the uterus is thus 
rotated around a transverse axis passing through the supra-vaginal cervix. 
The relations are shown in Figure 545, j, which also indicates the line of 
suture in the anterior uterine wall. 

Step VI. Finally the peritoneal and vaginal incisions in the utero- 
vesical pouch and the anterior fornix are closed. Spinelli advises that both 
anterior and posterior pouches should be drained. 

OPERATIONS ON THE VULVA 

Atresia of the Vulva. This condition has been mentioned on pages 142 
and 303. It is occasionally found in adults, and is the result of membranous 
vulvitis due to diphtheritic or streptococcal infection during childhood. 
The lesion is superficial, and is remedied by the following simple operation. 
The bridge of scar-tissue shown in Figure 96, page 141, is divided in the middle 
line from one end to the other. The flaps thus formed will be seen to have 
an inner mucous and an outer cutaneous surface ; these surfaces are united 
by sewing over the edges with catgut as shown in Figure 546. The great 
depth at which the hymen lay in this Figure (photographed immediately 
after the operation) became rapidly reduced by consolidation and retraction 
of the divided tissues. 

Urethral Caruncle. Caruncles are sometimes treated by burning, a 
Pacquelin’s cautery being used. The result of cauterization is unsatisfactory, 
recurrence of the growth being common after such procedure. It is far 
better to remove a caruncle by excision. 

Excision and Suture. The growth is seized with fine forceps and drawn 
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Fig. 545. Spinelli's Oper ation for Chronic Inversion of the Uterus. (For description of Figures see text. p. 764.) 
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down until its origin from the mucous membrane of the posterior wall is 
clearly defined. It is then excised with a scalpel or with fine sharp-pointed 
scissors., The incision is carried through the entire thickness of the mucous 
membrane and it leaves an oval elongated wound on the floor (posterior wall) 
of the urethra. The edges of this wound are brought together by one or 
two fine catgut sutures. If the excision is not complete there is a liability 



Fig. 540. The OrEiiATioN eob Vulval Atkesia shown Completed. 

See also Figure 96, page 141 . 

to recurrence, hence it may be necessary to dilate a small urethra before 
removal of the growth, in order to obtain a good view of the extent of its 
attachment to the urethral floor. 

Prolapse of the Urethra. The prolapsed portion of the mucous mem- 
brane (see Fig. 200, p. 338) is grasped with forceps and put on the stretch. 
At the base of the stretched mucosa two lateral catgut sutures are passed, 
one on the right and the other on the left side. These sutures are to prevent 
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retraction of the mucosa after the prolapsed portion is removed ; the sutures 
include all the tissues in the urethral wall, passing (1) through the attachment 
of the urethra to the vestibule ; (2) through the fibro-muscular wall and the 
mucosa ; (3) into the lumen of the urethra and out again through the urethral 
walls, where, before being tied, they are held aside until the prolapsed 
mucosa is cut off. This is done by dividing the prolapsed collar from before 
back through its upper and lower surfaces until the level of the above sutures 
is reached ; then the two resulting lateral flaps of mucous membrane are 
divided flush with the ligatures. The latter are then tied, when they form 
the two lateral sutures of the new meatus. Similar sutures are passed above 
and below to bring the mucosa into union with the vestibular surface all 
round and thus to form the new meatus urinarius. An additional advantage 
of the method is that the undue patency of the meatus is reduced. 

Urethral Diverticulum. This is a sacculated portion of the mucous mem- 
brane which projects towards the anterior vaginal wall, where it forms 
a small rounded reducible swelling. 

Excisimi. The treatment of the condition consists in its removal. A 
sound is passed into the urethra and its tip directed into the sac. A linear 
incision is then made through the vaginal wall on to the tip of the sound. 
The vaginal wall is then dissected off the urethra, when the stretched 
mucous membrane forming the saccuhis will appear as a thin-walled cyst. 
The edges of this structure are generally adherent to the urethral wall in 
the same way that the sac of a ventral hernia is adherent to the parietes ; it 
is therefore safe to cut off the sac close to the aperture through which it 
has prolapsed, without fear of retraction of the mucous membrane. This 
is next done and then the floor of the urethra is closed by interrupted catgut 
sutures. Finally the small vaginal skin-flaps are trimmed with scissors and 
brought together with catgut sutures. In cases where there is no definite 
‘‘ sacculus ” but a general laxity of the entire length of the urethra 
(urethrocele) excision of any part of the urethra is unsuitable. It is then 
better to treat the dilated duct on the same principle as that adopted 
for the bladder in the radical cure of cystocele (vide p. 733). 

Operations for Incontinence of Urine. In certain cases where there 
is no abnormality of the bladder or of the urine, but where the only sign to 
account for the troublesome symptom of incontinence is a dependent position 
of the urethra, an operation for the elevation of the meatus has been devised. 
A horseshoe-shaped incision is made through the vestibular mucous membrane 
above and to either side of the meatus. By uniting the edges of the meatus 
to the outer edges of the vestibular incision, the mouth of the urethra is 
drawn up for half an inch, or more, above its former position. Cases of 
incontinence occur in which an undue patency of the urethra is found, 
which may, or may not, be accompanied by cystocele. The treatment then 
consists in making a longitudinal median incision through the vaginal wall 
along the length of the urethra, raising two lateral vaginal flaps, then 
invaginating the floor of the urethra, and bringing the margins of the groove 
into apposition with interrupted catgut sutures. When a lax urethra 
accompanies a cystocele the above procedure is merely a continuation of the 
radical cure of cystocele (see p. 733), the central vaginal incision being carried 
as far as the meatus urinarius. 

Operation for Epispadias. Mild cases of epispadias, in which the defect 
IS confined to the vestibular or distal portion of the urethra (see p. 145), 
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may be dealt with successfully by plastic surgery. The area of operation is 
-.exposed by an assistant, who retracts the labia (see Fig. 547). The defect 
in the urethral roof is thus brought into view and a horseshoe-shaped incision 
is made through the skin around the enlarged urethral opening. From the 
collar of integument thus obtained, a new roof for the urethra is made. 
This is done by inverting the skin-flap and stitching its edges in the mid-line 
(see Fig. 548). 

It may now be found that the restored canal is too patulous. To remedy 
this and to prevent the risk of incontinence of urine, a medium-sized glass 
catheter is placed in the urethra and held there by an assistant. The 
operator now passes two circumferential stitches around the entire urethra 
and ties them tight enough to cause the duct to grip the catheter. The latter 
is then withdrawn and the raw surface, from which the skin-flap was reflected, 
is now covered by bringing its lateral margins together by a few interrupted 
sutures (see Figs. 549 and 550). 

By this procedure the stitches in the new urethral roof are buried, and 
the final result is that seen in Figures 549 and 550. 

Excision of Bartholin’s Cyst. A vertical linear incision is made over 
the vulval swelling (see Fig. 190, p. 326). Reference to Figure 45, page *56, 
will show that the gland of Bartholin lies immediately behind the bulb of 
the vestibule. Since the latter contains many large vessels, the anterior 
limit of the incision should not be made so high as to injure this structure. 
The incision having been made, its edges are picked up with pressure-forceps, 
and the mucous membrane and skin of the labium are dissected off the cyst, 
care being taken not to buttonhole the delicate mucosa. Strands of con- 
nective tissue carrying blood-vessels are divided between clamps, while 
the cyst is being shelled out of its fibro-fatty bed. It is quite possible to 
remove the cyst and the gland together as Figure 192, page 328, shows, but in 
the case of large cysts the gland will have been flattened out and will not 
be found. After the cyst has been removed entire, all bleeding-points are 
secured by catgut ligatures, and then the wound is closed by buried sutures 
of the same material. A pad of gauze is placed between the labia before the 
.external dressing is applied. The patient is kept in bed for a week. 

Bartholin’s Abscess. Whenever possible the abscess-sac should be 
dissected out wj^hout rupture or perforation ; the difficulty of so doing lies 
with the vulval mucous membrane, which soon becomes very adherent and 
thinned. It is worth while to sacrifice a portion of the mucosa in an attempt 
to secure primary union of the wound. If, therefore, two curved incisions 
are made so as to include a lozenge-shaped piece of the mucosa at its most 
adherent part, it is possible to dissect out the pus-sac entire. The wound 
may then be completely closed in layers with catgut sutures. The alternative 
plan is to lay the abscess open freely, scrape away the pyogenic membrane, 
-swab the raw surface with 1-2000 biniodide of mercury solution and pack 
with bismuth gauze. The cavity then granulates up from the bottom, 
leaving an area of indurated tissue in the depths of the wound which can be 
felt for months afterwards. 

Hydrocele of the Canal of Nuck. Serous peritonitic fluid sometimes 
collects in the 'processus vaginalis peritonei when the latter remains patent. 
The result is a cystic swelling at the upper part of the labium majus overlying 
the external abdominal ring. The treatment is removal, which is carried 
out as follows : An incision is made parallel to Poupart’s ligament at a level 
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Fid. 541. OrERATTON FOR Epispadias Fig. 548. The Same Operation : 2ni) 

1st Stage. Th(‘ la})ia (A A') ar(‘ re- Stage. The flap outliiuHl in Ki^ure 547 

traded by an assistant. A horseshoe- has been reflected, leaving the raw surface 

shaped incision {!)) detim^s the skin-flap F. The edges of the flap are seen united in 

which is used for eonstructing a. roof the raid-line ; thus a roof for the urethra 

for the urethra. is formed. The curcurnferential stitches 

described in the t('xt are not shown. 



Figs. 540, 55(). Final Stage op Operation foe Epispadias. The skin edges (G) 
are brought togcdlier over the new urethral roof. H, removal of pendulous nympha. 


^ The condition of 1h(^ parts before operation are shown in Figure 101, page 145. 

40 
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of 2 cm. above that structure, and extending from the pubic spine to the 
internal abdominal ring. The skin and superficial fascia are first divided, 
^and superficial vessels are tied ofi. Then the aponeurosis of the external 
oblique muscle is slit up along the whole length of the wound, and the canal 
of Nuck is thus exposed. The peritoneum of the latter may be found to be 
distended with fluid only at its terminal part, or it may present as a cyst 
reaching from one end of the wound to the other. The cyst must be com- 
pletely freed from the round ligament and the adjacent tissues ; it is then 
opened up and its contents allowed to escape. The peritoneal sac is next 
seized with pressure-forceps and twisted until the neck is found to yield. 
A ligature is now applied to the twisted neck and the rest of the sac cut off. 
The stump is then fixed to the parietes above and external to the internal 
* abdominal ring. In closing the wound the aponeurotic flaps of the external 
oblique are held aside whilst two mattress-sutures are passed through the 
muscular fibres of the internal oblique and through the external oblique 
aponeurosis close to its attachment to Poupart’s ligament. As there is no 
spermatic cord in the female, these buried sutures are passed in the same 
plane. Finally the external aponeurosis is united. This is best done by 
drawing down the upper flap over the lower so as to strengthen the wound 
by providing for a double layer of aponeurosis over the line of the incision. 
The overlapping aponeurotic flaps are kept in apposition by mattress- 
sutures. The skin is united by subcuticular suture. Catgut may be used 
-throughout the operation. A collodion scab, a pad of wool, and a spica- 
bandage are applied, and the patient is kept in bed for a fortnight. Reference 
has already been made to the fact that adenomyoma of the round ligament 
is met with in this situation. It may be mistaken for hydrocele because it 
frequently contains a blood-cavity. 

Labial Hernia. An epiplocele or enterocele may form a swelling in the 
canal of Nuck or in the labium mu jus. When the hernia has extended into 
the external genitals the incision described above may have to be prolonged 
in order to reach the lower end of the sac, or, when not very adherent, the 
labial part of the sac can be drawn up into the wound without the latter 
being enlarged. On opening the sac it must be emptied of its contents, bowel 
-must be returned into the abdomen, omentum must be tied and cut off. 
In other respects the operation is the same as that for hydrocele of the canal 
of Nuck. 

Warts of the External Genitalia. Before operating for this condition 
it is necessary to keep the patient in bed, and to give repeated vaginal 
douches, also to treat any infective condition of the cervix or urethra which 
may be present. 

Vulval and pudendal hairs should be removed as far as is possible and 
the whole vulva swabbed with acetone and painted with iodine (2 per cent.). 
The larger warts are then removed by a scalpel and the smaller ones are 
scraped off with a sharp spoon. It may be necessary to unite the edges of 
the wounds with a fine catgu^ stitch in the case of the larger warts. An 
■aseptic dressing is applied, and the patient is kept in bed until the wounds 
and abrasions have healed. 

Epithelioma of the Vulva. In the removal of a malignant growth 
from the vulva it is essential to extirpate the inguinal glands on both sides 
at the same time, whether they are palpable or not. Cancer which involves 
the vestibule often spreads across the nud-line (see Fig. 180, p. 317) ; it is 
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also not infrequently multiple, appearing on both sides simultaneously 
(see Fig. 178, p. 316) ; in 8U(3h cases, therefore, it becomes necessary to remove 
the glands from bof/i groins. The operation proceeds as follows (see Figs. 551 
a,nd 552) : 

An incision through skin and superficial fascia is made above and parallel 
to P()U|)art’s liganicnts. and the fatty tissue of the groin, carrying tin* glands 



Fig. 551 . Excision of Vulva and iNuriNAi. (Jlands iMCRroRMED for 
VuLvo- Vaginal Cancer. 

of both the inguinal and femoral groups, is dissected out en masse from 
without inwards. This is done* on both sides, the divided vessels being 
clamped and ligatured as th(' opta-ation proceeds. The mass of glands and 
fat is not removed at this st.ag(*, but is wrapp(‘d in sterile gauze and removed 
in conjunction with the cancerous tissue later in the operation. After 
dissection of the glands the inguinal wounds are closed with interrupted 
fishing-gut sutures and covered with a sterilized towel. 
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The })OsitioTi and (‘xtnnt of th(^ vulval growth will determine the subse> 
qiient .^te])8 of the o|)eration. If the growth involves the clitoris and adjacent 
nymphye, as shown in Figures 178 and 180 (pp. 316 and 317), these structures 
- are removed en masse. To do this the lower ends of the inguinal incisions 
are prolonged downwards by cutting through the sul)stance of th(‘ labia 
majcrm to a point beyond the lower extremity of the growth, kei'ping well 
outside the cancerous area. These lateral incisions are now^ joined by two 



Fig. 552. A. Operation for Cancer of the C'litokis. Dotted line shows 
incisions and the shaded area the parts to be removed. B. Operation for 
V uLVO- V aginal Cancer. The incisions are represented by a dotted line. 

The shaded area shows the parts to be removed. 

others running transversely, one through the skin of the wans Veneris above 
the growth and one through mucous membrane below, the latter passing 
across the vestibule just above the level of the yneatus urimrius (see Fig. 
552 A). The tissues thus mapped out are now removed together with 
the attached inguinal glands. The dissection proceeds from above down- 
■wards and in removing the/ditoris its opura are divided close to their attach- 
-jnents to the pubic rami and the branches of the pubic arteries which run 
to the clitoris (see Fig. 45, p. 56) are tied off as soon as divided. Care must 
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be taken to avoid inju/ the urethra, a sound being retained in the canal 
to determine its positK When the disease is confined to the lower part 
of the vulva, as seen in 're 551 , the skin-incision is made to encircle the 
vulva and that through the mucosa encircles the vagina and urethra (see 
Fig. 552 B). The area for removal being thus defined, dissection is con- 
tinued from the point where it was left off. The fatty tissue from the 
groin which had been held aside whilst the vulval and vaginal incisions were 
made, is now grasped by the operator, and whilst the vulval tissues are put 
on the stretch they are dissected off the pubic rami above, and from the 
perineal body below. Branches of the internal pudic artery running to the 
clitoris and to the bulb on either side are clamped as soon as cut. The 
closure of the wound requires careful consideration, in order that the normal 
situation of the urethral orifice be preserved as far as is possible. It is best, 
therefore, to begin by approximating the skin-edges to the urethra by a 
few radially placed fishing-gut sutures ; then proceed to unite the vaginal 
mucosa with the external skin, and finally to close the wide upper area in 
front of the symphysis pubis. Fishing-gut sutures should be used for 
apposition, and catgut for haemostasis. 

OPERATIONS ON THE 

Operation for Vaginismus. In some cases hyperaesthesia and spasm 
p(irsivst in spite of palliative treatment (see p. 333). It then becomes 
necessary, first to incise the superficial vaginal sphincter muscle, and to 
follow this up by gradual mechanical dilatation. The incision is best made 
in the middle line posteriorly, commencing at a point an inch above the 
hymen, and passing over the fossa navicAilaris and perineal body to a point 
an inch below the hymen (see Fig. 553). It should be deep enough to divide 
skin and mucous membranes, and also the subjacent muscular fibres. Owing 
to the lateral pull of the divided tissues the median incisit x leaves a trans- 
versdy spindle-shaped raw surface which can be closed by uniting the upper 
to the lower edge with interrupted sutures (see Fig, 554). Two lateral 
incisions, of the same kind, may be practised instead of the single median 
one. After the wound has healed the patient should be taught to use a 
tubular vulval dilator, such as that shown in Figure 555. At first cocaine 
ointment may be applied to the vulva before passing the dilator, so as to 
avoid the discouragement occasioned by pain. It should be introduced 
every night or every second night, and allowed to remain in position for half 
an hour to pne hour. This treatment persisted in, if necessary, for several 
weeks, will yearly always effect a cure of the condition. 

Paxtial Absence of the Vagina. In a few rare instances the vagina 
is absent, in the lower part of its course only, as a congenital defect. If 
the uterus and ovaries are normally developed, cryptomenorrhcea will 
result. It is then possible to effect an opening in the following manner. 

A sound is passed into the bladder, and at the same time the gloved 
index finger of the left hand is placed in the rectum, the two together acting 
as a guide. 

A transverse incision is made in the position for the vaginal orifice, and 
as soon as the skin is divided, a septum of connective tissue is encountered. 
This has to be teased apart with great care for fear of injuring the bladder 
or rectum. A pair of sinus-forceps should be inserted, and cautiously opened 
in the transverse direction, snipping the stretched tissues from time to time 
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with blunt pointed scissors. The lower end of the imperforate vaginal canal 
^is readHy recognized, as it is distended with retained menstrual fluid. /After 
opening it and evacuating the contents its (>dges are joined up with skin-flaps 



Fig. 55:]. '1'iie Incision for Cases of Vaginismus. 


obtained from the vulva. The opening thus obtained is at first packed with 
gauze and subsequently dilated with graduated vaginal dilators. 

Total Absence of the Vagina. When the vagina is totally absent, the 
upper Mullerian structures usually remain undeveloped also. In 1910 
Baldwin described an operation for total absence of the vagina, the object 
of which is to render a woman nubile although she is wanting in the essential 
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organs of g(‘iieration. In our opinion this operation is unsound ethically 
and entails unjiistifiable risks. Whilst we do not recommend this pnocedure 
its chief points iirv briefly ment ioned. 



Ft(!. 554. Operation for Vaginismus. Method of uniting the edges of 
the diamond-shaped raw area produced by lateral traction with the fingers. 

The operation consists in dissecting through the cellular tissues between 
bladder and rectum from the vulva to the peritoneum. The abdomen 
is then opened and a dependent loop of ileum isolated, without disturbance 



Fig. 555. Vaginal Dilator. The instrument resembles a tubular 
speculum, but is closed at one end. It is made of glass or vulcanite. 

to its mesenteric attachment, and the continuity of the gut restored by 
anastomosis. The isolated loop is then drawn down through the perin(‘ul 
wound and is then opened and sewn to the edges of the vulva. The new 
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vagina thus consists for the time being of two parallel portions of small 
gut. During convalescence the median partition is divided and a single 
canal is thus produced . 

There is great strain upon the mesenteric vessels, enough to cause 
‘"occlusion of some of them, and sloughing of the intestinal coats may occur. 
In some cases also it is physically impossible to bring the extremity of the 
loop down to the vulva. 

Longitudinal Vaginal Septum. A mesial longitudinal septum some- 
times persists as a foetal relic due to incomplete fusion of the two Mullerian 
ducts to form a common vagina. Sometimes two septa are seen, one on the 
anterior and one on the posterior vaginal wall ; these relics are the result of 
partial absorption of the mesial septum composed of the two Mullerian ducts. 

No operation is required unless dyspareunia is caused by the presence 
of such tags or flaps. It then becomes necessary to remove the septum or 
septa with scissors close to the vaginal walls, and to bring the edges of the 
linear wounds together with continuous catgut sutures. 

Vaginal Cysts {see Fig. 201, p. 344) may cause discomfort and bearing- 
down pain, or they may occasion difficulty in coitus. They should be dealt 
with surgically by complete excision. When the cyst is large, and has 
stretched a considerable portion of the vaginal wall to form an investment, 
a good deal of the latter may be sacrificed. Accordingly, instead of making 
a linear incision over the convexity of the cyst as was advised when dealing 
with a cyst of Bartholin’s duct, a lozenge-shaped or circular incision may be 
made so as to leave a portion on the vaginal mucous membrane on the 
cyst-wall. / The outer edges of the incision are then made tense with pressure- 
forceps and the cyst dissected out of its bed. Care must be taken not to 
puncture the cyst, as it is more difficult to dissect out the wall of a collapsed 
cyst than that of one which is tense from fluid-contents. It may be neces- 
sary in some cases to dissect deeply into the pelvic cellular tissues at the top 
of the vagina, or at the sides. When the cyst lies in the anterior vaginal 
wall, the floor of the urethT;a and base of the bladder must be dissected ofl 
with caution, whilst a sound is retained in the latter. In a recent case, one 
of us (C.L.) found the cyst very adherent to the floor of the urethra and 
at its upper end it tailed off into a narrow thick-walled duct of over 1 inch 
in length. / Microscopic section through the ‘‘ duct ” revealed gland tubules. 
In the case of deeply seated cysts many vessels may have to be tied with 
catgut, and the cellular bed built up with sutures placed in layers. Finally, 
after all oozing has ceased, the vaginal mucous membrane is closed with con- 
tinuous or interrupted sutures. 

Solid Tumours of the Vagina. Solid tumours in this situation usually 
prove to be fibromyomata or adenomyomata. Their site of election is the 
upper part of the posterior vaginal wall, especially the posterior fornix. 

Fibromyomata are generally singly spherical growths with a capsule 
formed of the surrounding connective tissues. They sometimes attain 
the size of a large orange, and when discovered should be removed. The 
growth is thoroughly exposed and a linear incision is made through the 
■ vaginal wall. and through the capsule of the tumour. The latter then 
appears as a whitish, glistening, solid mass. This is seized with a volsella 
and forcibly drawn down. It is then enucleated from its capsule with 
closed blunt-pointed scissors, any adherent strands of tissue being snipped 
as occasion may require. In the case of large growths, morcellement of 
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the tumour renders removal more ea«y, and enables the operator to work 
through a smaller incision. The capsule-bed is closed with kyers of 
mattress-sutures, and finally the edges of the vaginal mucous membrane are 
brought together with interrupted sutures. The vagina is then packed 
with bismuth gauze, and an aseptic dressing applied to the vulva by means 
of a T binder. 

Adenomyomm are generally diffuse, adherent nodules, devoid of a 
capsule. They may occur singly or they may be multiple. Only the 
smaller nodules can be successfully dealt with by a vaginal operation. 
Since they are often densely incorporated with the vaginal mucosa it is 
necessary to remove the latter together with the nodule. 

The growth should be well expOvsed to view, and the adherent vaginal 
mucosa grasped with a volsella. An incision is then made around the adherent 
mucous membrane through the whole thickness of the vaginal wall, traction 
being made on the tumour all the while. On the deep aspect the tumour 
may adhere so intimately with the. peritoneum, or with the utero-sacral 
ligament, as to necessitate cutting through these structures in effecting its .. 
removal. This will require ligature of the utero-sacral fold and closure of 
the opening made in the pouch of Douglas. If there is troublesome oozing, 
it is well to insert a small rubber drain, or even to pack the wound with gauze 
for twenty-four hours. If haemostasis is satisfactory, the wound in the 
vaginal wall may be closed by interrupted sutures of chromic gut. 

Carcinoma of the Vagina. Secondary carcinoma of the upper part of 
the vagina, due to spread of a cervical cancer, is dealt with by Wertheim’s 
pan-hysterectomy. If primary cancer is detected in an early stage and is 
situated near the vulval orifice, it can be removed by extirpating the lower 
half of the vagina. If the disease lies higher up, the entire vaginal canal - 
must be sacrificed together with the uterus, the latter being removed in 
order to obviate the risk of uterine discharges being subsequently retained. 
Figure 202, page 345, shows the entire vagina removed for epithelioma. 

Removal of the Vagina and Uterus by the Vaginal Route. A circular 
incision is made through the vaginal mucosa at its junction with the vulva. 
The mucous membrane is then dissected as a continuous tube right up to its 
cervical attachments. The lower free edges of this tube are then inverted, 
and the canal closed with stout silk which can be used as a tractor. With 
the vagina completely dissected and only attached to the cervix, the latter 
can be pulled down by using the former as a tractor. The cellular tissiu? 
attached to the cervix will then be found exposed, and if the vaginal orifice 
is capacious the uterus may be removed by the method described under, 

“ Vaginal Hysterectomy from below upwards ” (p. 709). If more room is 
required a paravaginal incision is made on one side./’ This begins above at 
/ the level of the cervix, passes deeply into the ischio-rectal fossa, and 
jcxternally through the skin and deep structures between the tuber ischii 
land anus; finally curving around the anus, it divides the superficial 
sphincter and some of the fibres of the levator ani. This is Schuchardt’s 
^incision for providing an efficient approach for vaginal hysterectomy. / It is 
rarely required, bilateral episiotomy, i.e. division of the anterior margins of 
the perineum on either side of the mid-line to a depth of about 1 inch 
being usually sufficient. After the uterus and vagina have been removed, 
the paravaginal- or episiotomy-wounds are sutured with interrupted stitches. 
The cavity left by the operation is then packed with bismuth gauze. 
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COCCYGECTOMY 

The conditions for which this procedure is indicated are discussed on 
pages 333-334. The operation is carried out as follows : 

The patient is anaesthetized and then placed in the Sims’s position. 
The natal cleft and adjacent skin are painted with 2 per cent, solution of 
iodine. A straight incision carried down to the bone is made over the 
central coccygeal line from its tip to the end of the sacrum. The tissues 
are separated with hooked retractors and all the soft structures are cut 
loose from the bone. The forefinger of the left hand is inserted under the 
tip of the coccyx to act as a guide and to protect the rectum. 

The dissection should extend to above the level of the alae of the first 
coccygeal segment, so as to make sure of leaving no part of the coccyx 
behind. 

Hirst recommends that at this stage a swab be inserted into the cavity 
beneath the isolated coccyx to catch fragments of bone-dust and to control 
haemorrhage. A Gigli saw is now inserted under the bone and pushed up 
so as to remove the tip of the sacrum. After the bone has been sawn off, 
the median sacral artery is tied with catgut. A small drain is inserted and 
the wound closed with interrupted fishing-gut sutures. The drain is 
removed after twenty-four hours. 

THE AFTER-TREATMENT OF GYNECOLOGICAL 

OPERATIONS 

A great number of points arise for consideration in connection with 
the after-treatment of operations, and it will be convenient to deal with 
the subject systematically, considering first the management of simple 
cases and then the management of severe and complicated cases. Further, 
the immediate treatment, i,e, treatment during the first twenty-four hours, 
will be considered in each group apart from the later treatment. 

I. AEIER-TREATltfEN^ OF A SIMPLE ABDOMINAL CASE 

(A) The Immediate Treatment. This begins with the removal of the 
patient from the operating table to her bed. It should be done in all 
cases skilfully, gently, and with no unnecessary delay. The bed should be 
previously warmed with hot-water bottles, which should he removed when 
the patient is placed in it. Burning of the skin is very readily caused during 
unconsciousness, and accidents with hot-water bottles frequently occur 
unless the greatest care is taken. If hot-water bottles are specially ordered, 
they should be put in the bed after the patient has been placed there, and 
their position carefully arranged. One of the duties of the attendant nurse 
is to assure herself from time to time that the protective coverings of the 
bottles are not disturbed by the patient’s movements. A pint of saline 
with 60 grains of bromide may be given per rectum. 

^ Posture. The most convenient position for the patient at first is the 
horizontal, and she should be turned a little on her side with a pillow to 
support the back. In this position vomiting is easier, and the mouth and 
throat can be kept clearer than when she lies on her back. When vomiting 
is over, she may be laid on her back either flat or with the shoulders raised 
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with pillows. Slight changes of posture, from time to time, are very grateful 
to the patient and do no harm if carefully carried out. « 

In all cases when infective lesions have been dealt with, whether drainage 
has been adopted or not, the posture known as ‘ Fowler’s position ’ is of 
great advantage. The patient is propped with pillows in a semi-upright, 
sitting position, and a bolster placed beneath the bent knees and tied to the 
bed-head prevents her from slipping down again. A useful modification of 
Fowler’s position can be obtained by elevating the bed-head ; this is done 
by resting the feet of the bed-head upon the seats of two strong wooden 
chairs. This is often found more comfortable than Fowler’s position. 
This posture may be assumed as soon as the reflexes have been re-established. 

^It serves to prevent dissemination of infective fluids from the pelvis or 
lower abdomen into the dangerous upper abdominal zone, where absorption 
is more rapid, and the results more serious, than is the case with the pelvic 
peritoneum^ The fluids present find their way into the most dependent 
part of the peritoneum, i.e. the pouch of Douglas, whence they can be 
withdrawn by drainage, or, if no drain-tubes have been used, isolated by 
plastic adhesions so that their effects become strictly localized. 

Anaesthetic Vomiting. Inhalation-anaesthesia leads almost invariably 
to nausea and vomiting. This symptom is, however, very variable in 
intensity, and somewhat variable also in the time at which it occurs. Some- 
times it is slight and infrequent, and ceases in a few hours. In other cases 
it is frequent, prolonged, violent, and accompanied by retching of the most 
distressing kind. Besides exhausting the patient this causes much pain 
in the abdominal wound. 

The ejected fluids are frothy and greenish, and may at first contain 
large quantities of mucus which have been swallowed. The amount is 
seldom great when the patient has been properly prepared for the operation. 

Usually the vomiting ceases in from twelve to twenty-four hours ; 
occasionally some vomiting persists for two or three days, not changing 
its type, and being unaccompanied by other symptoms. Everything 
swallowed is immediately rejected,; but the pulse and temperature are not 
elevated, and the vomit still consists only of the gastric secretion. These 
points serve to distinguish it from the vomiting due to commencing peritonitis 
even when, as sometimes happens, considerable dilatation of the stomach 
with gases occurs. A characteristic prominence is formed in the epigastric, 
region, which is highly resonant on percussion {vide, infra). 

Treatment. Anaesthetic vomiting can be largely prevented by careful 
preparation of the patient and by the administration of sugar, e.g. barley 
sugar, and by the use of narcotics before operation. The cause is mainly to 
be found in irritation of the gastric mucous membrane by mucus, charged 
with anaesthetic, which has been swallowed during the operation. No 
attempt should be made at first to check the vomiting by sedatives ; on 
the contrary, it should be encouraged until the mucus has all been got rid 
of. Warm water containing a teaspoonful of bicarbonate of soda to four 
ounces may be freely given ; if rejected, it will bring with it fresh quantities 
of mucus. 

If vomiting persists after six hours, attempts to stop it should be made. 
Sips of boiling water often give temporary relief. Three or four ounces of 
strong coffee with a teaspoonful of bicarbonate of soda, or the same quantity 
of a 10 per cent, solution of glucose, are sometimes successful. Bromides 
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per os or per rectum may succeed, and a mustard leaf may be applied to the 
epigastrium. In obstinate cases all mouth-feeding should be absolutely 
withheld for six hours, and saline enemata given. If this fails, gastric 
lavage is the only remaining remedy, and this almost invariably succeeds ; it 
causes so much distress, however, that it should be reserved for cases which 
have resisted all other measures. 

^ Thirst. This is one of the most distressing symptoms of the early 
convalescence in almost all cases. When vomiting is .severe it is greatly 
aggravated by the further loss of fluid thus entailed-f and by inability to 
take fluids by the mouth. As soon as vomiting has ceased hot water may 
be given freely in small quantities. When water cannot be given by the 
mouth, thirst may be partially relieved by administering enemata of normal 
saline solution ; not more than a pint should be given, and the injection 
may be repeated every four hours for the first twenty-four hours if necessary. 
Bromide, or bromide combined with chloral may usefully be given with the 
rectal saline during the first twenty-four hours ; 30 grains of each may be 
dissolved in the pint or half pinf of saline to be injected. Rectal saline is 
also useful in counteracting the effects of shock and haemorrhage. 

Pain. The chief seat of pain is the abdominal wound and, as already 
stated, vomiting greatly aggravates it. There is no necessity to withhold 
* sedatives, and morphia (J gr.) or heroin (-| gr.) may be given hypodermically 
a few hours after operation, and repeated as may be required. 

Bladder. The renal secretion is scanty for the first twenty-four hours 
after an abdominal operation, and the first evacuation of the bladder is 
not as a rule required for 12 to 18 hours. The patient is not always 
conscious of necessity, but the natural voiding of the urine should be 
encouraged. The quantity voided or withdrawn by catheter should be 
measured each time, and noted on the chart by the nurse. The first urine 
obtained should be kept for examination ; blood may be present, indicating 
injury to the bladder or ureter. Care must be taken that the bladder does 
not become gradually over-distended through repeated, .incomplete evacua- 
tion. If less than four to six ounces is voided naturally at a time, or if the 
patient complains of bladder irritability, the catheter should be passed. 

Occasionally complete retention occurs after operation, and this may 
last for several days, or sometimes until the patient is allowed to get up. 
Nervousness is the chief factor in its occurrence. When prolonged use of the 
catheter is required, prophylactic measures against cystitis should be 
promptly carried out, hexamine and acid sodium phosphate being regularly 
administered {see also p. 241). 

(B) Treatment after the first Twenty-four Hours. Diet. Fluid food in 
small quantities may be given as soon as the anaesthetic vomiting has ceased. 
Milk and barley water, weak tea and milk, soups and jellies, with abundance 
of water to drinkf suffice for the first forty-eight hours. Solid food in the 
shape of rusks, boiled fish, stewed fruit, baked apples, and custard will be 
as readily digested as fluids,/ and indeed often cause less flatulence. After 
the bowels have been moved a light convalescent diet may be given. 

Bowels. The chief discomfort of the early convalescence is the colicky 
pain which arises from flatulent distension of the intestines, and its severity 
is proportionate to the duration and extent of the operation, and is most 
marked in cases which have required actual handling of the intestines. It 
is probably due to I paresis of reflex origin, and is occasioned by peritoneal 
irritation, or possibly by plastic peritonitis in the neighbourhood of intra- 
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abdominal ligatures or raw areas. The temperature is often raised to 
100° F. After a free evacuation of the bowels has been obtained it soon 
disappears in cases which are doing well ; its persistence is an indication 
of the onset of peritonitis. On the second day of convalescence an enema 
consisting of a pint of soapy water with an ounce of turpentine, well mixed 
together, should be given ; this usually brings away with it a large quantity 
of flatus and thus gives great temporary relief. It may be repeated as 
required. A soft rubber tube may be passed for 6 inches into the rectum and 
allowed to remain there for half an hour, and this often aids the passage 
of flatus. The aperient should be given on the morning of the third day, 
and nothing is better, or more certain, than castor oil ; calomel (3 grs. in 
divided one grain doses), followed by a saline such as “ white mixture ’’ or 
a full dose of Epsom salts, is the best substitute for castor oil. A daily 
mild aperient or enema is usually required during subsequent convalescence. 

Dressings and Stitches. Wounds that have not been drained and that 
have been made through healthy tissues do not require re-dressing for several 
days.. Wounds that have been drained should, however, be re-dressed once 
or twice every twenty-four hours, and this must be carried out with full 
antiseptic precautions, including the use of rubber gloves. Sterilized gauze 
and cotton- wool are the best materials for receiving discharges, and they 
must never be allowed to become soaked through. Drainage-tracks which 
pass into the peritoneal cavity should not be irrigated, for if the track is 
imperfectly isolated infective material may be forced into neighbouring 
areas by the irrigation. 

Superficial stitches, i.e. those which include the cutaneous layer only, 
or Michel’s clips, can be removed on the fourth or fifth day. Deep stitches 
which have taken up the fascial layer as well as the skin should be allowed 
to remain for eight to ten days. If suppuration appears the affected stitches 
should at once be removed. 

Getting up is fixed for the tenth to the fourteenth day, and in three weeks 
the patient may again be walking about. In simple cases a week in bed 
may sometimes suffice ; on the other hand, debilitated subjects may require 
a longer period of rest. When the abdominal incision has healed by first 
intention it is unnecessary, in most cases, for the patient to wear an abdo- 
minal belt. If drainage has been employed through the abdominal incision 
the scar always has a weak spot, and a belt should be worn for at least six 
months. This may also be desirable when the abdominal muscles are 
abnormally weak, as from i^uftiparity, or over-distension by a large abdo- 
minal tumour. Breathing exercises, and exercises for the abdominal 
muscles, are also valuable in such circumstances for the prevention of 
hernia. 

II. COMPLICATIONS AFTER ABDOMINAL OPERATIONS 

Shock. The causation of post-operative shock is still the subject of 
much dispute. Of the many theories which have been advanced three 
may be selected for mention, inasmuch as they have been supported by 
serious experimental work. (1) The theory of Crile is that post-operative 
shock is due to depression of the vasomotor centre, due partly to noxious 
nerve-influences from the site of operation, partly to direct poisoning by the 
anaesthetic ; (2) Boise has advanced the view that it is due to cardiac 
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spasm; while (3) Henderson contends that shock is due to an excess of 
carbon dioxide in the blood, i.e, to a degree of asphyxia. In the present 
state of our knowledge no practical purpose would be served by examining 
the relative merits of these theories. 

, The essential feature of post-operative shock is profound depression 
of the circulation, indicated by cardiac feebleness and low blood-pressure. 
It is present to a moderate extent after all severe intra-peritoneal operations ; 
in different circumstances many different degrees of severity are observed, 
and in some cases the patient may die of shock without recovering conscious- 
ness. The conditions which may be expected to lead to severe shock are 
great loss of blood, severe trauma, chilling of viscera by exposure, rough 
handling of the abdominal organs, prolonged anaesthesia, and a precedent 
loss of vitality from illness. To a great extent these predisposing causes 
can be avoided by careful management, but not, of course, in all cases. 
A useful prophylactic measure, when a severe operation is contemplated, is 
to keep the patient in bed for a few days beforehand, to clear the lower 
bowel without the use of drastic purges such as castor oil, and to secure 
sleep by the use of hypnotics if necessary. In cases of profound anaemia, 
prophylactic transfusion of blood may be desirable. During the operation 
it is important to maintain the body-heat and avoid unnecessary exposure 
of abdominal viscera. During the operation a continuous subcutaneous 
injection of saline can be kept up in the manner described below. 

After severe abdominal operations a pint of normal saline solution may 
be poured into the peritoneal cavity and left for absorption ; this diminishes 
shock and relieves thirst. It cannot be used in infective cases owing to the 
risk of distributing infective material over the general peritoneal cavity. 

Shock, when severe, is clearly manifested before the effect of the anaes- 
thetic has passed off, and while the patient is still unconscious. The skin 
is pale and cold, and the lips and finger-tips are slightly cyanotic ; some- 
times a cold sweat is found, especially upon the face and palms of the hands. 
The pulse is rapid^ small, and very feeble, but the outline of the artery is 
distinct ; the temperature is subnormal, the respiration shallow, and usually 
increased in rapidity. The mental condition is lethargic, and though the 
patient can be roused she rapidly becomes again somnolent. The renal 
secretion is more or less completely suspended, and in severe cases of shock 
suppression of urine, lasting for twenty-four hours or upwards, may occur. 

It is, of course, of prime importance to distinguish shock from haemor- 
rhage, and the following points of contrast must be borne in mind. 


Shock 

(1) Onset immediate. 

(2) Patient lethargic, sleepy or 

stuporous. 

(3) No pain. 

(4) Pulse small, rapid, artery dis- 

tinct. 

(5) Respiration shallow and quick. 

(6) No attacks of syncope. 


Haemorrhage 

Onset after an interval, it may be, 
of several hours. 

Patient distressed, or restless and 
excited. 

Abdominal pain, often severe. 

Pulse small, rapid, artery flab by. 


Respiration deep and laboured. 
Recurrent attacks of syncope. 


Shock may continue for many hours in spite of treatment, and some- 
times all attempts at restoration fail and the patient dies. UsuaUy, however, 
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a gradual reaction sets in, the pallor diminishes, the surface of the body 
becomes warmer, the temperature rises, and the pulse becomes istronger 
and more’ rapid. 

^ The treatment consists in the first place in endeavouring to maintain the 
body-heat by wrapping the patient in warm blankets ; outside these are 
placed hot bottles which, however, must be very carefully shielded from 
contact with the skin. Burns of a serious nature may be caused during 
unconsciousness by comparatively low temperatures. A more effective 
method is the use of the radiant heat bath, which in its simplest form 
consists of a cage covered with electric light bulbs, which is placed over the 
body from the shoulders to the feet. In this way a temperature of 120° and 
upwards can be maintained without difficulty. 

In addition, a pint of warm saline should be administered per rectum, 
and the foot of the bed raised to a height of 10 to 12 inches. Other means 
may be employed to raise blood-pressure, and for this purpose nothing is 
more effectual than pituitary extract, which should be given hypodermically 
in the doses previously stated {see p. 117). This may be repeated in four 
hours if necessary. Strychnine in full hypodermic doses ( gr.) is also freely 
^iven by some surgeons, although Crile, on theoretical grounds, advises 
igainst it. Its stimulant action on nerve-centres is probably of service. 

In very severe cases reliance must be placed upon the subcutaneous 
:)r intravenous injection of saline solution ; the former is the simpler method 
ind suffices for all but the most urgent cases, for which the intravenous 
method should be reserved. 

A convenient apparatus for subcutaneous transfusion is that shown in 
Figure 556, the whole of which may be readily sterilized by boiling. In the 
■emale, the best place for the injection is beneath the mamma or beneath the 
jkin covering the ribs in the axilla ; half a pint can be introduced on each 
ude, and will be rapidly absorbed. The skin must be carefully sterilized 
before introducing the needle ; air must be completely expelled from the 
mbing, and the whole procedure conducted with scrupulous antiseptic 
precautions. Extensive suppuration, or even sloughing of cellular tissue, 
nay result from failure of these precautions. The temperature of the 
solution in the bag should be maintained at about 100° P. This method 
)f subcutaneous transfusion may also with advantage be practised during 
Ee performance of a severe operation. 

Recurrent Haemorrhage. Serious haemorrhage in the first twenty - 
bur hours is almost invariably due to slipping of a ligature which has 
ncluded a large vessel, and the ovarian pedicle is the commonest seat of 
his accident.! ^!ain, rfiatLassncss, and a ming^pulae^xate, together form an 
innaistakable picture of concealed bleeding and serve to distinguish it, as 
las been explained, from shock. In cases of severe bleeding, pallor and 
dr-hunger may be superadded to these symptoms. The differential 
liagnosis of shock and internal haemorrhage is obviously a matter of the 
greatest practical importance from the standpoint of treatmfint. In the 
)resence of these symptoms, the abdomen must be reopened without delay, 
he bleeding-points securely controlled, and the effused blood removed by 
wabbing from the peritoneal cavity. Occasionally, severe hasmorrhage 
•ccnrs from vessels in the parietal incision, but as a rule the bleeding is intra- 
>eritoneaL Saline transfusion, either intravenous or subcutaneous, shoul 
le begun in severe cases immediately before reopening the abdomen, y 
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one or two pints of sterile saline solution may be left in the peritoneal cavity 
before closing the abdominal wound. The necessity for speed must not 
excuse slackness in aseptic detail, for after severe haemorrhage the* power of 
the tissues to resist infection is greatly reduced.^ 

Slight oozing from small bleeding-points, in the pelvis, may result in the 
formation of a pelvic haeniaioc^h. The amount of blood thus lost may 
insufficient to produce any of the constitutional symptoms just enumerated. 
A rise of temperature towards the end of the first week usually results, and 
if the blood becomes infected from the bowel, or from some other source, 
fever may be high and accompanied by abdominal pain and distension. On 




Fig. r)r>(). Arbtithnot Lane’s Apparatus for Subcutaneous Sauink 
Transfusion. It consists of a rubber ba*^^ and rubber tubing, witli a needle 
furnished'" with a stop-cock, for subt;utan(‘ous use, shown at {a). 


vaginal examination a characteristic soft swelling will be found in the pouch 
of Douglas, and when infected this may burrow deeply between the rectum 
and the vagina, causing the upper part of the posterior vaginal wall to bulge 
prominently. Th(^ treatment in all cases is to open the posterior fornix by 
posterior colpotomy and drain the hsematocele into the vagina. 

Acute Abdominal Distension. A moderate amount of distension usually 
occurs after all intraperitoneal operations upon the second and third days. 
It is accompanied by colicky pains and flatulence, and yields readily when a 
satisfactory evacuation of the bowels has occurred > Acute abdominal 
Istension may supervene rapidly at about the same period, or later, and it 
^ be recognized that there are four different causes to which it may be 
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due, viz. (1) peritouitis ; (2) intestinal obstruction ; (3) intestinal paresis 
or pseudo-ileus ; (4) acute dilatation of the stomach (gastrectasia). These 
conditions must be considered with care, for upon their early and correct 
recognition the success of the treatment largely depends. 

I. Peritonitis. Acute post-operative peritonitis is always due to infec- 
tion ; the plastic peritonitis which often occurs in the neighbourhood of 
ligatures and lines of incision in the peritoneum is of a very mild type. 
Infective peritonitis may be the result of imperfect asepsis during operation, 
when it is usually staphylococcal or streptococcal ; or the infective agent may 
have been present in the tissues at the time of operation ; or it may gain 
access later from the bowel as the result of injury to the bowel- wall/ when 
bowel organisms (B. coli or S, faecalis) are commonly found./"' From the 
clinical point of view the results of the infection depend largely upon the 
extent of peritoneum involved, and it is convenient to divide cases of acute 
peritonitis into general or diffused and localized. 

General or Diffused Peritonitis. This formidable complication is now 
seldom seen, owing to the efficiency of modern technicpie. The clinical 
features are by no means uniform ; sometimes they are so marked as to 
make the diagnosis obvious at a glance, sometimes they are so unobtrusive 
that their serious import may be unappreciated. Usually the symptoms 
occur early ; post-amesthetic vomiting may pass into the vomiting of 
peritonitis, which is nearly constant, spontaneous, and independent of food 
or drink ; the vomited matters are brownish and ultimately they become 
fa3cal. Great thirst usually accompanies continued vomiting. The tempera- 
ture and pulse rise quickly in irregular steps, the abdomen becomes rapidly 
distended and the abdominal walls rigid ; constant pain, referred to the 
abdomen generally, is complained of, and the patient’s expression indicates 
suffering. The leucocyte-count is definitely raised, perhaps to 40,000, in 
the earlier stages with a corresponding rise in polymorjffionuclear leucocytes, 
but in advanced stages this leucocytosis may subside. The sedimentation 
time may also be altered as described on page 566. Cutaneous rashes often 
appear. Complete obstruction of the bowels supervenes after a day or two, 
although at the beginning flatus and faeces may be pissed with the aid of 
enemata. The pulse becomes feebler and thinner as it increases in rapidity, 
and the outlook is in all cases extremely grave. 

In occasional cases pain, abdominal distension and rigidity may be absent ; 
there is nausea but no vomiting ; the temperature does not rise above 
100° ; but the pulse-rate is rapid and increasing, and the general condition 
is unsatisfactory. After two or three days the classical signs of peritonitis 
appear with extraordinary rapidity, and if the abdomen is then opened 
general suppurative peritonitis may be discovered. 

Treatment. Attention must once more be drawn to the necessity 
scrupulously observing all the precautions detailed in the sectic 
Technique in order to prevent the occurrence of peritoneal infection 
the operation, especially when dealing with infected organs. W 
the condition has declared itself, treatment must be prompt^ 
and the following methods may be adopted : (a) drainage ; (b) ^ 
sion ; (c) stimulation ; (d) specific vaccines and sera. 

Drainage of the peritoneum is difficultfto carry out " 

. stances, and when extensive adhesions have form"^ 
draining the whole peritoneal sac are greatly ina^^' 
o. ■ / ' 
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useful to drain the great pouches, viz. the pouch of Douglas and the renal 
pouches, and for this purpose small incisions should be made in the selected 
spots. Eubber-tubes of large size are best for this purpose. It must not 
be forgotten that peritoneal drainage is greatly facilitated by maintaining 
Fowler’s position, which favours accumulation of fluids in the lower abdo- 
minal zone and hinders the upward spread of infection to the dangerous 
subdiaphragmatic zone. 

Saline is best administered, in septic conditions, by slow continuous 
rectal injection— proctoclysis. It is essential that the injection should 
run very slowly — a drip from the end of the tube is all that is required — 
and the temperature of the solution should be carefully regulated and 
uniformly maintained. If these precautions are deserved intolerance 
is very seldom met with ; when the fluid is rejected by the bowel the 
explanation usually is either that the temperature of the solution is above or 
below body-heat, or that the flow is too rapid. Several pints may thus be 
absorbed in twenty-four hours and the treatment may be continued for 
several days ; it is, however, well not to make the injection absolutely 
continuous, but to suspend it for an hour or two from time to time. Saline 
acts in three ways : (a) by diluting the dose of toxins absorbed into the blood ; 
(b) by promoting leucocytosis ; (c) by stimulating the excretory functions, 
especially of the liver, the kidneys, and the skin. 

Specific treatment has proved disappointing in acute septic conditions. 
Antistreptococcic serum of the polyvalent kind may be given at once, in 
most instances, without waiting for bacteriological diagnosis to be made. 
It does no harm, even if some other organism than the streptococcus is 
concerned. As soon as possible, cultures should be made from the blood 
and the peritoneal exudate, and an autogenous vaccine prepared. Only 
small doses of about one million should be given at first until the extent of 
the reaction has been observed. 

Attention is now being given to the treatment of acute septic conditions 
by the transference of immunised blood from a dquor who has been 
iUiK^il^tftdj^ith a mild dose oi,j^ajjcij3.e^.prej)a^^^^ It 

deserves a trial in all cases. ^ 

Localized Peritonitis. This may occur in two forms ; (1) Around the 
site of an infected organ (appendix or pyosalpinx) which was removed at 
the operation, or (2) around an effusion of blood (hamiatocele) which has 
formed as the result of imperfect hiemostasis, and has become infected by 
organisms either introduced at the operation or derived from the bowel. 
The symptoms bear a general resemblance to those just described, but 
differ as follows : (a) The elevation of temperature and pulse-rate is less 
pronounced ; (6) pain and rigidity are localized either in the lower abdominal 
or in one or other iliac fossa ; (c) on vaginal examination a tense and 
^ender swelling may be found behind the cervix ; {d) the onset is 
^ t later and the condition does not, as a rule, become fully developed 
n the end of the first week ; (e) vomiting is less persistent, and 
'^stinal obstruction rarely occurs, although obstinate constipation 

t^ign is the formation, sooner or later, of a definite area of 
tbdistinct mass, which indicates the focus of infection. 

|; 7 ’e or less extensive zone of plastic peritonitis occurs, 
o&e & Storer. Lancet, 1923, ii., page 1341. 
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and if the orp(anisms concerned are sufficiently virulent, this barrier may be 
passed, and the peritonitis may eventually become general or diffused. Il 
is often difficult to decide whether suppuration has occurred or not. 

Treatment, If suppuration does not occur a localized peritonitis may 
subside, and the exudate may become in time completely absorbed. Effu- 
sions of blood are less likely to become absorbed than serous or plastic 
exudates, and the process is always very slow. When a definite fluid 
effusion is present in the pouch of Douglas, no hesitation need be felt in 
opening it by posterior colpotomy. When in doubt as to whether pus has 
formed or not, opening the posterior fornix may still prove useful, and can 
do no harm. The finger can be passed into the pouch of Douglas and light 
adhesions broken down in the search for an encysted collection of fluid. 
Even if no such accumulation is encountered, the pouch should be drained by 
means of a large rubber-tube stitched to the edge of the vaginal incision. 
Considerable quantities of serous fluid may gradually drain away, and this 
promotes resolution of the inflammatory process. 

If the affected area can only be reached by opening the abdomen, 
operation is attended by greater risks and should not be undertaken unless 
the indications are clear. Reasonable suspicion of the presence of pus 
always justifies operation under such circumstances. It is then better, if 
possible, not to drain through the original incision but through stab-incisions 
placed immediately over the affected area ; this avoids the risk of the long 
incision becoming infected. 

11. Intestinal Obstruction. Mechanical Ileus. This condition may occur 
during convalescence from an abdominal operation : (a) From kinking of a 
loop of small gut due to adhesions to a line of sutures or a raw surface, e,g, 
the ovarian pedicle ; (b) from strangulation beneath a band of adhesions 
or in an artificial aperture, e.g. a hole in the omentum or mesentery ; (c) from 
volvulus. The first named is the commonest condition, the apex of a pro- 
lapsed loop of small intestine being found adherent to some point on the pelvic 
floor. Independent conditions such as a hernia or a malignant stricture of 
the colon, which have been unobserved at the operation, may be found. 

Intestinal obstruction is attended by symptoms which bear a general 
resemblance to those of acute peritonitis, viz. vomiting, thirst, pain, abdomi- 
nal distension, and complete retention of the bowel-contents. Certain 
points of distinction may, however, be noted : (a) The onset of obstruction 
is usually later, comjnonly towards the end of the first week ; (b) pain is 
paroxysmal and between the spasms the patient is comfortable ; (c) although 
much distended the abdomen is not markedly rigid ; (d) the temperature 
is often normal or subnormal, and even when fever is present it is seldom 
high ; (e) the pulse-rate is quickened out of all proportion to the temperature ; 
(/) vomiting becomes fseculent earlier than with peritonitis ; (g'^ 'Hy 
distended coils of intestine may be seen through the abdominal wa^" 
show exaggerated peristaltic contraction (dysperistalsis) ; some^’ 
coils run across the abdomen like the rimgs of a ladder. 

When a diagnosis of obstruction has been made op« 
immediately imdertaken. If there has been faecal vo’" 
should be emptied and thoroughly irrigated through 
absolutely necessary intra-abdominal procedures sh 
moment ; the general condition of the patient us’ 
as resection and anastomosis 4>f bowel. Dam 
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be brought out at the wound, fixed there and opened, so as to drain the 
intestine above the seat of obstruction. The resulting feecal fistula can be 
closed later. 

III. Intestinal Paresis. Paralytic Ileus. When met with as a post- 
-operative complication this condition resembles in its general features 
general peritonitis, already described. Its onset is at approximately the 
same time ; vomiting and abdominal distension are early and persistent ; 
a certain amount of fever and of rise in the pulse-rate are met with. When 
unrelieved, the distension of the abdomen may attain an extreme degree in a 
day or two. There is, however, no rigidity of the abdominal wall, and no 
marked leucocytosis. It may be possible to distinguish it from mechanical 
ileus by noting the complete absence of any visible signs of intestinal 
peristalsis ; further, the paroxysmal pain characteristic of mechanical 
obstruction is absent, and no borhorygmi are audible even on auscultation of 
the abdomen. Absolute arrest of the intestinal contents, both flatus and 
faeces, is seldom met with ; a little flatus or faeces may usually be obtained 
by high enemata. 

The treatment consists in adopting measures to restore the muscular 
contractions of the intestine, and the effect of the treatment is a valuable 
aid to diagnosis also. If the obstruction can be overcome by these means, 
mechanical causes and general peritonitis can usually be excluded. 

Purgatives, colon-irrigation by high enemata, and the use of certain 
drugs such as pituitrin and eserine, which act powerfully upon intestinal 
peristalsis, are the methods of choice. Purgatives will not prove of service 
unless given in the early stages^ when castor-oil or calomel, in full doses, is 
‘the most reliable. If unsuccessful, the dose should not be repeated, but 
instead frequent and copious high enemata consisting of soapy water or 
saline solution should be given. A long colon tube should be used, and the 
patient laid on her right side ; this posture favours the flow of the fluid 
into the transverse portion of the colon, and so to the descending portion. 
In all forms of obstruction the first one or two enemata thus given may 
evacuate faeces and flatus which have previously passed the seat of obstruc- 
tion. In mechanical obstruction absolute retention of the bowel-contents is 
ultimately developed. 

Pituitrin may be given in four-hourly doses of 1 c.c., in combination 
with gr. of eserine sulphate, and gr. of strychnine ; here again it 
•must be said that unless given in the early stages not much help will be 
obtained from these drugs. |But their prophylactic use, in cases in which, 
from the nature of the operation, intestinal complications are anticipated, 
is strongly to be recommended. Their administration in half the dose just 
mentioned may be begun inmiediately after the operation and continued 
n^'" ’'e bowels have acted freely. When vomiting interferes with the 
of purgatives, these hypodermic remedies form useful substitutes, 
miting is persistent the use of the stomach-tube will be useful, 
nts of the organ have been removed, the stomach is washed 
ree pints of warm alkaline solution, which exerts a solvent 
1 thus cleanses the gastric mucosa. After emptying the 
nlphate of magnesia in concentrated solution may be 
^ain. 

^he Stomach is much rarer than the three above- 
'st resembles paralytic ileus, and is probably 
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due to similar causes. There is acute abdominal distension which is most 
marked in the upper zone and is accompanied by a- rapid pulse, and a 
temperature not much above normal, or it may be even subnormal. There 
may be periodic attacks of copious vomiting, or if the loss of tone is absolute, 
there may be no vomiting at all. The stomach-tube will clear up the 
diagnosis in a doubtful case. Sometimes reverse peristalsis takes place 
and the stomach-contents become faecal. 

The treatment consists mainly in evacuation of the stomach-contents, 
with the stomach-tube, and free lavage ; this may have to be repeated 
several times. Posture is of some service, the patient being^encouraged to 
lie in the position in which the stomach will drain most readily into the 
duodenum. This is approximately Sims’s position, with the patient on the 
right side instead of the left and the foot of the bed raised a few inches 
upon blocks. Nothing should be given by the mouth, but small enemata 
may be administered at regular intervals of four to six hours, a 10 per cent, 
solution of glucose in saline being the most suitable for these cases. 

Suppression of Urine. Severe shock is usually characterized by great 
diminution of the renal secretion, which, however, becomes re-established 
after the reaction has set in. In cases of chronic nephritis ursemic'^suppres- 
sion may occur, but if the patient is properly prepared for the operation 
and the condition of the kidneys observed, the surgeon will not be taken by 
surprise. With this exception, partial or complete suppression persisting 
after recovery from shock, suggests the possibility of one or both ur(iter8 
having been included in ligatures or clamps. It is in the operations of pan- 
hysterectomy and the removal of broad ligament tumours, that such injuries 
to the ureter are liable to occur. Cystoscopic examination and catheterization 
of the ureters is the surest means of recognizing this serious mishap. 

The treatment of suppression depends upon its cause. When due to 
shock the treatment already advised for this condition should be vigorously 
carried out. In addition, dry-cupping the loins or the application of mustard 
to the renal regions will be found useful. When due to obstruction of the 
ureters, the abdomen must be reopened without delay and the obstruction 
removed. Dilatation of the ureter on the proximal side of the ligature 
renders this procedure comparatively easy. If the accident is promptly 
discovered it will be sufficient to release the ureter from the ligature. After 
prolonged ligation the vitality of the ureter is not well maintained at the 
site of the ligature, and sloughing may occur. Therefore anastomosis of the 
proximal end into the bladder may be required in such cases. 

Cystitis. After certain pelvic operations which involve extensive 
separation of the bladder from its attachments, such as pan-hysterectomy, 
cystitis is a frequent complication. The vitality of the vesical mucosa 
probably suffers in consequence of circulatory disturbances, and bacterial 
invasion per urethram by catheterization or spontaneous ascent is thereby 
greatly facilitated. Another frequent cause of severe cystitis is the per- 
formance of such operations as the above in the presence of pre-existing 
urinary infection ; serious exacerbations may then occur. The introduction 
of a septic catheter may of course set up an acute cystitis, but even if 
adequate precautions are taken repeated catheterization is usually followed 
by a subacute infection of the bladder. This is probably to be explained 
by slight traumatism plus the introduction of urethral bacteria (see p. 209) , 
into the bladder in numbers too great to be dealt with by the natural 
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germicidal force of the acid secretion, and further, some organisms, such as 
the B. coli, appear to flourish best in acid urine. 

Prophylaxis may be practised by administering urinary antiseptics 
before operation, or in commencing at once in cases of retention of 
urine where regular catheterization is required. The treatment of the 
condition when established has been considered in another place {see p. 241). 

Urinary Fistulee. These fistulse may form either through the abdominal 
wound or into the vagina, and may involve either the bladder or the ureter. 
Injuries to these organs are most likely to occur in abdominal pan-hysterec- 
tomy, im vaginal hysterectomy, and in the removal of broad-ligament 
tumours^ If laceration o^ the bladder or division of a ureter has occurred 
and has^not been detected, the escape of urine is immediate. Usually, 
however, several days elapse before the leakage of urine manifests itself. 
^Injury has then been sustained by the bladder or ureter which so impairs its 
^vitality that sloughing occurs and the wall gives way. Therefore until the 
slough has separated there may be no indication of the damage which has 
been done. Convalescence is, however, usually febrile from the commence- 
ment, and the patient is not ‘‘doing well.” Urinary infection always 
accompanies the formation of these fistulse, and in the case of bladder- 
fistulse a very acute cystitis may supervene. This adds greatly to the risks 
and the discomfort of the condition, for the infected urine causes excoriation 
of the skin of the abdominal wall or of the vaginal and vulval mucosa. ^ 

Treatment is therefore first directed to the condition of the urine, for 
not only is spontaneous healing impossible in the presence of infected 
urine, but also operative procedures for repair of the injury are impracticable 
while it lasts. Spontaneous closure of a urinary fistula is exceptional ; as 
a rule operation is required on the lines laid down in a previous section 
(seep. 758). 

Faecal Fistulae. Post-operative focal fistufo are usually abdominal ; 
-more rarely they occur in the vagina from injury to the rectum. The 
abdominal fistufo are met with after operations for acute appendicitis, 
and after operations in which injury to bowel has occurred, and the sub- 
sequent process of repair has been defective. The intestinal leak usually 
appears towards the end of the first week. 

Abdominal Faecal Fistulae, when carefully treated, show a strong tendency 
to spontaneous closure. The constant leakage of focal matter calls for the 
most careful nursing, and frequent changes of dressing are required, while the 
surrounding skin must be protected from the excoriating action of the 
intestinal juices with a thick layer of boric ointment spread on lint. One 
of the most troublesome results in the earlier stages is the occurrence of 
parietal abscesses in the neighbourhood of the fistula from the passage of 
infective material into the deeper layers. Three important points in manage- 
ment must be insisted' upon, viz. : (1) Frequent dressings and careful 
nursing ; (2) daily enemata to ensure that the lower bowel is kept empty, 
for the passage of intestinal contents into the distal segment, i.e. the part 
beyond the fistula, is promoted by keepings the distal segment empty; 
(3) keeping the bowel quiet by avoiding aperients, making the diet chiefly 
fluid, and administering small doses of opium regularly. The process of 
spontaneous closure is very slow, and several months may elapse before the 
leakage entirely ceases. 

Vaginal Faecal Fistulae show little tendency to spontaneous closure ; 
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their general management is to be carried out upon the same lines as the 
above. 

Infection of the Abdominal Wound. This may take the simple and 
unim j)ortant form of a stitch-abscess, or a diffuse infection may occur resulting 
in suppuration flSmeath 11^ or in the subcutaneous fat-layers, 

or both. Suppuration in the deep layers is attended by pain in the 
wound and considerable fever. The skin-edges may have united, but the 
skin-surface is tense and shiny, and there is considerable diffused tenderness 
on pressure. One or two stitches should be removed, and the subcutaneous 
layers explored with a director or sinus-forceps ; next, one or two of the 
fascial stitches should be divided and removed and the subaponeurotic 
layer exposed. When the abscess has been reached free drainage must be 
provided, counter-openings being made where required. Sometimes con- 
siderable sloughing occurs from a virulent infection, and then the whole 
length of the wound should be laid open and freely irrigated with hypertonic 
saline solution. 

Rupture of the Abdominal Wound. This accident may occur in two 
ways, viz. from non-\inion or from infection. Non-union usually results 
from two factors : (a) Excessive strain upon the wound as from persistent, 
violent vomiting, or from coughing ; (b) premature absorption of catgut 
ligatures in the aponeurotic layers. On account of the latter danger, specially 
hardened catgut should be used tor the abdominal wound (see p. 661). 
Occasionally, however, rupture occurs when unabsorbable ligatures have 
been used, the ligatures being apparently torn out of the tissues by the 
strain to which they are subjected. In cases of virulent infection with slough- 
ing, rupture may occur even when no undue strain is put upon the wound. 
It occasionally liappens that the peritoneal and aponeurotic layers ruptxire 
while the skin-stitches still hold ; coils of intestine are then expelled into the 
subcutaneous layer, and unless the accident is promptly discovered dense 
bowel-adhesions soon form to the edges of the peritoneum and aponeurosis. 
If a continuous skin-stitch has been used, the detection of this accident is 
difficult ; if the stitches are interrupted, the edges open up between the 
sutures and the presence of bowel can then be detected. 

The ireM'rnent is, of course, immediately to re-suture the wound after 
carefully freeing and returning any structures that have become herniated. 

Post-operative Parotitis and Phlebitis. These are examples of septic 
metastasis. Parotitis has become very uncommon since the elaboration of 
modern methods of aseptic surgery. In some cases it was traced to oral 
sepsis, and consequently it is advisable that carious teeth should be removed, 
or pyorrhoea treated before operation, if the necessary time is available. 
Phlebitis is more common than parotitis, but its rate of occurrence appears 
to have diminished in recen'T^ears. Sometimes small superficial or deep 
veins in the calf of the leg are attacked, but from this no serious consequences 
follow. When the femoral vein is affected the result is oedema, pain and 
swelling of the affected limb, with elevation of temperature and general 
malaise. The treatment is prolonged rest and the avoidance of move- 
ment of the limb ; this must be continued for a week after all pain has 
disappeared and the temperature has become normal. A certain amount of 
sw^elling of the ankle, and stiffness or pain on movement, may remain for 
several months, and these are best treated by massage and the use of an 
elastic bandage. 
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Pulmonary Embolism. This occurrencfe, although occasionally seen 
' after surgical operations upon all parts of the body, is met with after 
abdominal operations with greater relative frequency than mf others. 
The age or general condition of the patient do not appear to influence its 
occurrence, and it is exceptional to find any clinical evidence of infection. 
Sudden or undue effort is rarely recorded in these cases, and it is undoubted 
that the accident may occur when the patient is completely at rest. The 
majority of cases occur in the second week, but numerous instances have 
been recorded in the third and fourth weeks of convalescence. 

The symptoms come on with great suddenness. A sharp or even violent 
pain in the side is first complained of, and immediately followed by gasping 
respiration, and a feeling of distress in the region of the heart . t The skin 
becomes cold and moist, cyanosis appears, and the pulse rises to 120 or ]4() 
and becomes very feeble. Death may ensue within a few minutes ; on the 
other hand the symptoms may be less urgent, when the patient may survive 
a few hours, and in occasional cases may recover. The size of the pulmonary 
vessel which has been blocked probably determines the result. 

The treatment consists in the inhalation of oxygen and the hypodermic 
administration of cardiac stimulants in full doses. Artificial respiration 
may be practised as long as the heart continues to beat. 

Pulmonary Infarction, When a minute branch of the pulmonary vein 
, becomes blocked by a portion of clot carried in the blood-strc^am, the result 
may be the formation of a patch of consolidaticm, i.e. an infarct. The 
initial symptoms of this occurrence arci shock, acute j)ain in the chest, 
and more or less urgent dyspnoea. After a few hours the symptoms subside 
and in a day or two the appearance of a pleuritic rub and blood-stained 
sputum make the diagnosis clear. When the patient is recovering from the 
first attack, a second, and even a third, may occur. If the embolic clot is 
infective, septic pneumonia results and invariably proves fatal. In the 
absence of an extensive pneumonic process the prognosis is good. 

III. AFTER-TREATMENT OF VAGINAL OPERATIONS 

Major Vaginal Operations, i.e. those which involve opening the pelvic 
peritoneal cavity, are to be managed upon the same lines as an abdominal 
coeliotomy. They produce less shock than abdominal operations, and the 
early convalescence is attended by less distress from thirst, pain, and 
intestinal flatulence. Unless the pelvic peritoneal cavity and the vaginal 
incision are completely closed at the operation it is, however, difficult to 
avoid the occurrence of a mild form of infection of the vaginal wound, which 
manifests itself by slight fever and an offensive discharge towards the end 
of the first week. If gauze packing has been used, it should be got rid of on 
the second day. Vaginal douching is inadvisable for the first four days, but 
after this it is useful and adds to the comfort of the patient. The time to 
be spent in the recumbent position is about the same as after an abdominal 
operation. 

Minor Vaginal Operations, in which are included the plastic procedures 
such as the radical cure of cystocele and perineorrhaphy, depend for their 
success to a great extent upon careful treatment during convalescence. 
Primary union is more difficult to secure in a vaginal or vulval, than in an 
^bdon^inal wound. Not only is the vaginal wall more difficult to disinfect 
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before operation, but also mu6h more difficult to preserve from post- 
operative infection, owing to the proximity of the urethra and anus. • Opera- 
tions, suSh as curettage and dilatation of the cervix, which involve no 
cutting, require no special after-treatment, except a few days’ rest in bed.- 

External wounds should be carefully and simply treated. After evacua- 
tion of the bowels or bladder the surfaces should be irrigated with a weak 
antiseptic solution, then carefully dried and painted over with iodine-solution 
for the first three or four days ; after this the wound can be kept clean and 
covered merely with a sterile dressing. 

After vulval operations, including perineorrhaphy, the patient may be 
allowed to pass water naturally. An aperient should be given on the third 
morning. In the case of perineorrhaphy for complete rupture involving the 
anus, the first action of the bowels requires careful management. The diet 
should be fluid only until this time has been passed, in order to limit the 
bulk of the contents of the bowel. Castor-oil is probably the best aperient 
to administer, and it may usefully be supplemented by giving a small enema 
of warm olive oil, which may be retained for a time and will serve to soften 
the rectal fa3ce8. In this manner the first action is usually rendered easy 
and painless. Subsequently it is best to secure a daily action in order to 
avoid the formation of hard masses. Straining at stool is more liable than 
anything else to do harm in the case of a complete perineorrhaphy. 
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Abdomen, acute, 107 
closure of, after operations, 668 
enlargement of, general, 97 
localised, 98 

foetus retained within, 180, 202 
infection of wound of, 701 
large ovarian cysts within, 643, 648 
obese, differential diagnosis from ovarian 
cyst, 645 
pendulous, 640 

pus formation w ithin, indications of, 566 
regions of, 98 

rupture of viscus within, 107 
of wound of, 701 
tumours of, 98 
Abdominal auscultation, 99 

distension, acute, jjost-operative, 784 
examination, inspection, 95 
palpation, 96 
percussion, 96 
fsBcal fistulae, 757 
operations, 669 
after-treatment of, 778 
complications of, 781 
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of, 201 

treatment of, 203 
retractor, Fauro’s, 664, 666 
signs of appendicitis, 247 
tumours, diagnosis of, 98 

differential diagnosis from ovarian (^ysts, 
645, 646 

wall, preparation of, for operation, 658 
Abdomino-pelvic zones, 96, 97 
Abortion, chorionic carcinoma in relation to, 
501, 504 
criminal, 236 

decidual cast passed as an, 436 
gonorrhoea and, 266 
inc5omplete i\iba.l, facing p. 174 

differential diagnosis from pelvic haema- 
tocele, 201 
pyaemia after, 236 

retained products in uterus after, 221 
sub- involution of uterus after, 222 
tubal, 180 

* with hsematosalpinx, 174 
Abso^s di rip^Aition in gonorrhoea, 261 
Abscess, appendicular, 197, 247 
cellulitic pelvic, 228 
corpus luteum, 583 
follicular, 583 
gonorrhoeal, 261 
intra-poritoneal, 233 
lutein, 583, 584 
of Bartholin’s gland, 327 
operation for, 768 
ovarian, 682 

tuberculous pyosalpinx and, 557 
peritonitic, treatment of, 671 


Abscess — continued. 
retro-caecal, 247 
stitch, 701 

tuberculous, drainage of, 281 
tubo-ovarian, 563 
Absorption fever (sapraemia), 211 
Accessory abdominal ostia, 133 
hydrosalpinx, 547 
ovary, 1 32 
uterus, 135 

Actinomycosis, 289, 204 
cliiii(;al features of, 206 
morbid anatomy of, 295 
of external genitalia, 206 
of human ovary, 205 
pelvic infection, 296 
treatment of, 207 
Adenitis, gonorrhxcal, 260 
Adenocarcinoma of Bartholin’s gland, 329 
of body of uterus, 478 
alveolar, 480, 483 
tubular, 478, 481 
of cervix, 465, 471 
of Fallopian tube, 574 
of paraurethral glands, 330 
of ovary, cystic, 600 
of vulva, 320 
tru<', 450 

Adeno-chondro-sacroma, 458 
Adenoffbromata of ovary, 610 
Adenoma malignum, 471, 480 
of Bartholin’s gland, 328 
of body of uterus, 480 
of cervix, benign, 364 
simple, 450 

of endometrium, siufiplo, 358, 362 
of labia minora, 314, 315 
of ovary, 698 
of urethra, 335 
of uterus, 447, 448 

diagnosis, prognosis and treatment of, 
449 

of vulva, 317 
papilliferous, 448, 449 

differential diagnosis from cancer, 493 
sebaceum, 317 
Adenomatosis vaginae, 343 
Adenomatous hyperplasia, 447 
polypi, 428 

Adenomyoms, 383, facing p. 440 
associated conditions in, 444 
classification of, 439 
diagnosis of, 444 
extra-pelvic, 438, 439, 444 
inguinal, 444 
intra-peivic, 437, 430 
labial, 444, 445 
of ovary, 441 

etiology of, 437, 438 
of recto-genital space, 442 
of recto-genital space, symptoms of, 444 
treatment of, 446 
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Adenomyoma — continued . 
of round ligament, 442 
of uterus, 436, 439 
classification of, 439 
etiology of, 437 

central or diffuse, 439, 440, 442 
cytogenous mantle in, 440 | 

honeycomb appearance of, 439, 441 
nodular stage of, 443 
peripheral or circumscribed, 440 
prognosis of, 444 
structure of, 440 
treatment of , 446 
of vagina, operation for, 777 
of vulva, 317 

Adhesions due to ovarian tumours, 639 
intestinal, 693 
of appendix, 246 
of fibroids, 405 

Adnexa, uterine, operations on, 692 
Adolescence, haemorrhage in, 114 
Adrenalin in treatment of haemorrhage, 116 
Adrenals, influence on menstruation, 89 
After-treatment of gynaecological operations, 
778 

of simple abdominal operations, 778 
of vaginal operations, 792 
Age for commencement of menstruation, 
78 

in relation to cancer of cervix, 483 
in relation to chronic metritis, 373 
in relation to menopause, 91 
in relation to sarcoma of uterus, 459 
in relation to sterility, 128 
in relation to sub-involution, 223 
old, changes in endometrium at, 362 
predisposing cause of c ancer, 464 
Alcoholism, amenorrhea a due to, 155 
Alkaline mineral water in treatment of 
cystitis, 241 
Allantois, 71 
Amenorrheea, 149 
associated with obesity, 89 
primary, causes of, 149 
clinical features, 152 
developmental causes of, 149 
general causes of, 164 
treatment of, 154 
secondary, causes of, 154 
treatment of, 156 
varieties of, 149 
Amoeba urogenitalis, 289 
Amputation of cervix, 731 
Anaemia, amenorrheea due to, 154 
due to fibroid tumours, treatment of, 424 
effect of, on menstruation, 113 
in advanced stage of cervical cancer, 489 
Anaesthesia, 661 
spinal, 661 
stovaine, 661, 662 
“ twilight sleep,” 662 
Anaesthetic vomiting, 779 
Anal membrane, 75 
Anatomy of appendix, 246 
of Fallopian tubes, 28 
of female genital organs, 3 
pelvic cavity, 3 
of ovaries, 31 
of uterine supports, 507 
of uterus, 10 
of vagina, 3, 47 


Anatomy — continued . 
of vulva, 61 

surgical, of pelvic cavity, 10 
Angiomata, true, 404 
Angiomatous changes in fibroids, 404 
Angio-sarcoma, 458 
Anteflexion of uterus, 512, 513 
Anteposition of uterus, 511 
Anteversion of uterus, 513 
Antistreptococcic serum in uterine infection, 
220 

Anus, gonorrhoea of, 265 
haemorrhage from, 90 
incompetence of, complicating perineal in- 
juries, 536 

“ Anxiety neurosis ” in dysmenorrhoea, 160 
Aphthous vaginitis, 341 
vulvitis, 303 

Apiol in treatment of amenorrheea, 156 
Appendages, uterine, operations on, 119, 152, 
692 699 

Appendectomy, 696 

drainage in, 699 
incision for, 696 
steps of operation, 696 
Appendicitis, 209, 245 
acute, abdominal signs of, 247 
(finical fcaturos*of, 247 
differential diagnosis of, 248 
drainage after operation, 250 
mus(!ular rigidity in, 248 
recurrence of, 248 
symptoms of, 247 
treatment of, 250 

cause of chronic interstitial oophoritis, 585 
chronic, ^50 

clinical features of, 251 
morbid anatomy of, 251 
physical signs of, 251 
treatment of, 252 

differential diagnosis of, from tubal preg- 
nancy, 197 
etiology of, 246 
fulminating, 197 / 

gangrenous, death from, uterus and 
appendages in, facing p. 32 
latent, cause of chronic interstitial oopho- 
ritis, 585 

morbid anatomy of, 246 
pelvic peritonitis and, 232 
Appendix, abscess of, 197 
adhesions of, 246, 247 
anatomy and topography of, 246 
chronic, 251 

distended with pseudomucin, 602 
gangrenous, 246, 247 
localised abscess formation in, 247 
position of, 3 
removal of, 696, 697 
Arbor vitae of cervix, 13, 70 
Arsenical preparations in treatment of 
syphilis, 287 
Artery or Arteries, 

changes in, during normal involution of 
uterus, 376 
circular, of cervix, 61 
ovarian, 61 
pudic, 62 
to clitoris, 62 
uterine, 61 
vaginal, 61 
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Arthritis, gonorrhoeal, 267 
pysemi^, in children,^ 267 
Artificial insemination, 131 
Ascaris lumbricoides, 289 
Ascites, abdominal enlargement due to, 97 
diagnosis of, 97 

differential diagnosis from ovarian cysts, 
648 

in adenocarcinoma of Fallopian tube, 
575 

with fibroids, 396 
Atresia of cervix, 140 
congenital, 152 
of genital canal, 140 
of vagina, 142 
congenital, 1 52 
of vulva, 141, 142, 143 
operation for, 764 
Atrophic endometritis, 358, 360 
Atrophy arrested by ovarian grafts, 47 
of fibroids, 397 
post-climactciic, 360 

Atropin in treatment of dysmenorrhoea, 163 
Auscultation, abdominal, 99 
Auvard’s speculum, 665, 666, 667 
vaginal speculum, 720 
weighted speculum, 107 
Aveling’s repositor for chronic inversion, 528 
Axial rotation of fibroids, 404 
of ovarjan tumours, 636, 650 
Azygos vaginal artery, 61 

Bacilluria, 241 

Bacillus aerogenes capsulatus, 231 
coli, 208 

in infant vagina, 206 
in pyelitis, 243 
in pyuria, 209 
in urinary tract, 209 
urinary infection due to, 124, 238 
Doderlein’s, 50, 207 
perfringens, 217 
proteus in pyuria, 209 

urinary infection due to, 238 
vulgaris, 210 

pyocyaneus in pyuria, 209 
urinary infection due to, 238 
smegma, 208 
tiiberculosus, 270, 271 
in urine, 209 
vaginal, 50, 207 

Backward displacement of uterus, 514 
Bactereemia 236 
Bacteria, cystitis due to, 237 
non-pathogenic, 210 
pathogenic, 210 
pelvic cellulitis due to, 225 
pyogenic, 210 
saprophytic, 210 
vaginal, 50, 207 
varieties of, 210 

Bacteriological examination of discharges, 
technique of, 110 
Bacteriology of genital tract, 51 
of genito-urinary tract, 206 
of gonorrhoea, 257 
of pyelitis, 243 
of pyosalpinx, 559 
of salpingitis, 649 
of urinary tract, 209 

of vaginal secretions, 49 1 


Bacterium coli commune, 211 
Bartholinitis, specific, 261 
Bartholin’s duct, 65 
glands, 55 

abscess of, 327 
operation for, 768 
adenocarcinoma of, 329 
adenoma of, 328 
anatomy of, 55 
cysts of, 325 
excision of, 768 
endothelioma of, 320 
gonorrhoeal inflammation of, 260 
inflammation of, 327 
morbid conditions of, 325 
new growths of, 328 
secretion of, 56, 120 
site of, 55 
stnieture of, 55 
tuberculosis of, 328 
Bayonet-shaped retractor, 711 
Belladonna in treatment of nocturnal 
eneuresis, 126 

Benzoate of benzyl in treatment of clysmenor- 
rlia'a, 162 

Berkeley’s vaginal clamp, 684 
Bichloride of quinine in uterine infections, 
221 

Bilharzia hsematobia, 289 
urinary infection due to, 238 
Bimanual examination, 100 
Biniodide and peixdiloride of mercury, 662 
Bismuth salts in treatment of syphilis, 288 
Bladder, 59 

anatomical relations of, 5, 59 
blood supply of, 61 

ca?“e of, after abdominal operations, 780 
development of, 72 
distension of, 13, 98 
drainage of, 242 
ectopia of, 145, 146 
effect of fibroid tumours on, 416 
fistulse in diverticulitis, 265 
fluid capacity of, 59 
gland -formation in, 239 
inflammation of, 237, 789 
instillation of, 242 
irrigation of, 242 
irritability of, in pyelitis, 244 
irritable, differential diagnosis of, from 
cystitis, 241 
lateral pouches of, 7 
position of, 3, 59 

separation from cervical attachments in 
oolpotomy, 706, 707 

separation of, in radical cure of cystocele, 
735 

structure of, 60 

supports of, restoration of, 736 
topical treatment of, 242 
trigone of, 60 

ulceration of, and cystitis, 241 
iSep also Cystitis, Micturition, etc. 

Bleeding, irregular, in chronic endometritis, 

371 

Blood, calcium-content of, before menstrua-" 
tion, 88 
casts, 436, 437 

disorders of, causing amenorrhoea, 154 
examination of, 111 
menstrual, coagulability of, 85 
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Blood— continued. 

pressure, and post-operative shock, 782 
effect of menstruation upon, 86 
supply of •bladder, 61 
of Fallopian tubes, 31 
of fibroids, 381 
of genital organs, 61 
of ovary, 32 

system of vulva, lesions of, 330 
transfusion in uterine infection, 221 
vessels, compression of, bv fibroid tumours, 
417 

effects of fibroid tumours upon, 396 
of corporeal endometrium, 16 
of uterus, 21 
pelvic, 61 
Boils, vulval, 304 

Bonney’s method in traclielorrhapliy, 729 
statistics of mortality in VVertheim’s 
operation, 681 
Bourne’s vaginotome, 684 
Bowels, care of, after abdominal operations, 
780 

Breasts, atrophy of, after menopause, 93 
Broad ligament, anatomical relations of, 8, 22 
cysts of, 596, 632 
epodphoritic,, 635 
fimbrial, 632 
characters of, 633 
clinical features of, 63 1 
infections of, 6t)2 
in aitUy 689 
parovarian, 636 
removal of, 691 
dissection of, 62 
infundibulo-pelvic fold, 22 
lipoma of, 655 

clinical features of, 655 
needle, Samaritan Hospital pattern, 710 
Wertheira’s, 710 
Worrall’s, 709 
• posterior aspect of, 23 
pregnancy, true, 188 
varix, 515 

Caesarean hysterectomy, 411 
m y 5m ectorny , 411 

Calcareous degeneration of fibroids, 401 
Calcium metabolism, 88 
salts in menstrual fluid, 85, 88 
in treatment of haemorrhage, 116 
Calculus, urethral, 338 
vaginal, 347 

Canal of Nuck, hydrocele of, removal of, 768 
Cancer, association of fibroids with, 409 
differential diagnosis from papilloma, 574 
of body of uterus, 478 
adenocarcinoma, 478 
alveolar form, 480, 493 
blood-stained discharge in, 492 
clinical features of, 491 
diagnosis of advanced stages of, 493 
differential diagnosis of, 493 
early stage symptoms, 491 / 

microscopic appearances, 478 
papillary, 478 

pathological anatomy of, 478 
polypoidal, 478 
size of, 478 
spread of, 482 
squamous-oelled, 482 


Cancer — continued. 
of body of uterus, treatment of, 498 
tuberous, 478, 493 • 

of cervix, 465 
adenocarcinoma, 465 
age in relation to, 483 
associated with fibroid tumour of body 
of uterus, 410 
central node, 476 
child-bearing and, 484 
clinical features of, 483 
diagnosis from erosion, 487 
in advanced stages of, 488 
of early stages of, 484 
of operability of, 489 
differential diagnosis of, 487 
discharge in, 485 
duration of, 491 
endocervical, 465 
diagnosis of, 487 
excavating, 477 

with cancer of body of uterus, facing 
p. 474 

formative or proliferative type, 472, 488 
general symptoms in advanced stages of, 
489 

haemorrhage in, 484 
incidence of, 483 
inoperable, 491 

involving other pelvic organs, 489 
macroscopic appearances of, 472 
malignancy of, 476 
metastascs in, 478 
onset of, insidious, 485 
pain in, 485 

pathological anatomy of, 465 
prognosis of, 491 
pyometra and, 489 
radical operation for, 489, 680 
spread of, 476 
■ s(piamc)us-(;elled, 467 

microscopic; appearances of, 468 
treatment of, 494 
by radium, 495 
cases unsuitable for, 498 
tecdinique of, 496 
by X-rays, 495 

mortality statistics of radical opera- 
tions, 494 

radium and X-rays as adjuncts to 
operation, 496 
ulcerative type, 474 
iSee also under Cervix, 
of clitoris, operation for, 772 
of Fallopian tube, varieties of, 576 
of ovary, 608 

aSVc also under Ovary, 
of portio vaginalis, 474 
diagnosis of, 486 
of urethra, 336 
of uterus, 462 
incidence of, 463 
predisposing causes of, 463 

/ site incidence of, 464 

f treatment of, 493 

symptomatic, 493 
of vagina, 345 
operation for, 111 
of vulva, 318 

relationship of, to leukoplakic vulvitis, 
309 
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Cancer — continued. 
of squamous-celled, 318 

vulvo-urethral, 337 ’ 

vulvo-vaginal, excision of vulva and 
inguinal glands for, 771 
See also Carcinoma. 

Cancroid, 273, 303 

Cannula, intra-cervical, for tubal insufflation, 
110 

Carcinoma, chorionic, 44, 499 
papilliferouB, cervical polypus assuming 
form of, 435 
sarcomatodes, 458 
See also Cancer. 

Cardinal ligaments, 25 
Caruncles, urethral, 335 
operation for, 764 
Carunculm myrtiformes, 54 
excision of, 128 

inflamed, causing vaginismus, 333 
Casts, blood, 436, 437 
decidual, 436 
in tubal pregnancy, 174 
fibrinous, 436, 437 

forms of, in menstrual exfoliation, 165, 436 
uterine, 436 

Catarrhal patch on cervix, 364 
salpingitis, 549 
vaginitis, 341 

Catheter, risks attending use of, in retention 
of urine, 125 
Cavum Retzii, 60 
Cells, genital, 67 

Cellular tissue, anatomical points of, 225 
inflammation of, 10 
pelvic, anatomy of, 5, 8 
perivascular sheaths of, 9 
subperitonoal, 8 
Cellulitic pelvic abscess, 228 
Cellulitis, pelvic, 209, 224 
abscess in, 228 
anatomy of, 225 
and pelvic peritonitis, 232 
diagnosis between, 234 
chronic, 226 

conditions simulating, 228 
diagnosis of, 228 
etiology of, 225 
exudation in, 227 
pathology of, 226 
physical signs of, 227 
predisposing causes, 225 
prognosis of, 229 
symptoms of, 227 
treatment of, 229 
Cervical dressing forceps, 724 
Cervicitis, chronic, 605 
gonorrhoeal, 263 
Cervioo-vaginal insertion, 26 
Cervix, 10 

adenocarcinoma of, 471 
adenoma of, simple, 450 
amputation of, 731 
anatomy of, 11 
atresia of, 140 
congenital, 162 
operation for, 140 
benign adenoma of, 364 
cancer of, 466 

carcinoma of, differential diagnosis from 
inversion of uterus, 528 


Cervik — continued. 

carcinoma of, radical operation for, 680 
/ saprsemia in relation to, 212 
treatment of, 494 

mortality statistics of radical opera- 
tion, 494 

See also under Cancer of cervix, 
catarrhal patch of, 364 
cellular tissue of, 8 
chancre of, 285, 487 
circular artery of, 61 
conical, 141, 161 
cystic glands of, 369 
dilatation of, 721 

in treatment of dysmenorrhoea, 163 
of sterility, 131 
indications for, 721 

^ intra-uterine glass- stems for use after, 
723 

use of laminaria tents in, 722 
divisions of, 12 
endometritis of, 362 
endometrium of, 16 
erosion of, 18, 263, 264, 267, 362, 3C6 
discharge in, 121 

eversion of, combined with erosion, 606 
examination of, 100 
fibroid tumours of, 391, 420 
glands of, 1 8 
gonorrhoea of, 263 
grape-like sarcoma of, 467, 468 
haemorrhage from, 112 
hypertrophic elongation of, 630, 537, 639 
microscopical appearances of, 538 
lacerations of, 604 

cancer in relation to, 606 
clinical features of, 605 
deep bilateral, 505, 606 
diagnosis of, 607 
/ repair of, 727 

' treatment of, 507 

lymphatics of, 64 
malignant ulcer of, 487 
measurements of, 12 
menstrual dilatation of, 85 
muscles of, 18 

offensive discharges from, 121 
plastic operations on, secondary haemor- 
rhage in, 732 

polypi oi/facing p. 404, 430, 431, 716 
portio of, 12. See also under Portio. 
pre-cancerous stage of, 467 
prolapse of, 631 

pseudo-adenoma of, 364, 366, 369 
sarcoma of, 453, 467 
septicaemia of, 216 

softening of, differential diagnosis of, 
201 

stenosis of, 224 
supra- vaginal, 12 
transverse ligaments of, 24, 611 
tuberculous disease of, 274, 487 
vaginal portion of, inspection of, 100 
sagittal section of, 17 
section of, 19 

visual examination of, 104 ^ 
wall of, circumscribed sarcoma of, 453 
Cestodes in genital tract, 288 
Chancre, cervical, 487 
Hunterian, 285 
sites of, 2^ 
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Ghild-1)earmg in relation to cancer of cervix, 
484 

in relation to syphilis, 287 
uterus after, 26 

.Childhood, haemorrhage in, 114 
Children, colpitis in, 340 
gonorrhoea in, 266 
structure of ovary in, 41 
tuberculosis of vulva in, 273 
vul VO* vaginitis of, 301, 302, 340 
Chill, effect on menstruation, 90 
Chlorosis, amenorrhotia due to, 155 
Cholectomy forceps, 681 
Chondro-sarcoma, 458 

Chorionepithelioma. *S'ee Chorionic carci- 
noma. 

Chorionic carcinoma, 499 
cell-elements in, 500, 503 
^ diagnosis of, 504 
haemorrhage in, 501 
of Fallopian tube, primary, 578 
of vagina, 344 

pathological anatomy of, 499 
repeated pregnancies in relation to, 501 
symptoms of, 501 
treatment of, 504 

villi, degeneration of, in tubal pregnancy, 
180 

in tubal mole, 178, 179 
Clamp, vaginal, Berkeley’s, 684 
Climacteric. See Menopause. 

Climate, influence on onset of menstruation, 
78 

Clitoris, anatomy of, 53 
artery to, 62 

cancer of, operation for, 772 
epithelioma of, 316, 318 
hyperplasia of, 312 
hypertrophy of, 312 
site of, 53 

Cloacal membrane, 71 
changes in, 73 
region, development of, 70 
of embryo, 71 
Clots, intra-uterine, 161 

causing dysmcnorrlima, 158 
Coccygectomy, 778 
Coccygeus muscle, 509 
Coccygodynia, 123, 333 
treatment of, 334 
Cochleate uterus, 513 
Ccelomic cavity, 66 
Coitus, haemorrhage following, 113 
injuries to vagina during, 348 
interruptus, 585 
painful, 95, 126, 332 
“ Colles’s Law of Immunity,” 285 
Colon irrigation, post-operative, 788 
pelvic, 8 
Colpitis, 340 
in children, 340 
Colpoperinorrhaphy, 544 
Colporrhaphy, posterior, 748 
Colpotomy, 704 ■ j 

anterior, 10, 706 
incision preparatory to, 706 
method of separating bladder from its 
cervical attachments, 706, 707 
posterior, 10, 571, 704 
in treatment of pelvic peritonitis, 235 
Coiumnse rugarum, 70 


Compresses, preparation of, for operations, 
660 

Conception, abnormalities preventing, 129 
artificial insemination, 131 
chronic endometritis in relation to, 371 
Conceptional syphilis, 284 
Condylomata acuminata, 261, 289, 301 
of vulva, 260, 286, 312 
Cords of Koliiker, 33 
Corpora albicantia, 42 
restiformia, 42 
Corpus albicans, 40 
candicans, 42 
fibrosum, 42 
lutvum, abs(‘.ess of, 583 
anatomy of, 38 
c^ysts of, 592 
degeneration of, 40- 
formation of, 43 
ha^matoma, 595 

normal, microscopical appearance of, 
590 

organising, 39 

showing convolutions of large granulosa 
lutein ct^lls and small theca-lutein 
wXh, facing p. 39 
young, 38 

Costal zone, examination of, 97 
Cryptomenorrhma, 140, 142, 144 
causes of, 150 
clinical features of, 152 
operation for, 773 
Curette, uterine, flushing, 724 
Curetting, dangers of perforation of uterus in, 
725 

in treatment of chronic endometritis, 372 
of chronic metritis, 378 
of htemorrhage, 119 

in uterine infections contra-indicated, 220 
of uterus, 721, 723 
bleeding after, 726 
indications for, 723 

Currier’s method of tubal insufflation. 
Pro vis’s modifleation of, 109 
Cyst-adenoma pseudornucinosum of ovary, 
599 

serosum papillare, 604 
Cystic adeno-candnoma of ovary, 609 
degeneration of fibroids, 399 
fibrornyxoma of Fallopian tul>e, 548 
polv|>oidaJ overgrowth of endometrium, 
429 

Cystitis, 209, 237 
acute, 238, 239 
treatment of, 241 
bacteriology of, 238 
chronic, 239, 240 
treatment of, 241 

by internal medication, 241 
local, 242 

condition of urine in, 240 
diagnosis of, 240 
differential diagnosis of, 241 
from irritable bladder, 241 
etiology of, 237 
gonorrhmal, 241 

local treatment of bladder in, 242 
pathology of, 238 
post -operati ve, 789 
renal complications in, 240 
routes of infection in, 237, 238 
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Cystitis — continued . 
subacute, 240 
symptoKis of, 230 
vesico- vaginal drainage in, 242 
Cystocele, 530, 536 
and re(itocele, 530 

combined with prolapsus uteri, 531, 533 
differential diagnosis of, 541 
pessaries for, 543 
radical cure of, 733 

steps of operation, 734 
Cystoma ciliatum papillarc invortens, 604 
proliferans glandulare, 508 
serosum papillare, 599 
Cystomata, perimetric, 232 
Cysts, abdominal, 09 

differential diagnosis fiom as(utes, 648 
Bartholin’s, excision of, 768 
degeneration, of Fallopian tube, 548 
dermoid, of ovary, 623 
echinococcal, of Fallopian tube, 548 
in uterine muscle, 202 
hmbrial, 548 

follicular, resection of,. 606 
haemorrhagic, of ovary, method of pro- 
duction of, 437 
hilum, small, 60 
hydatid, 290 

differential diagno.sis from ovarian cyst, 
648 

/•hydroparasalpinx, 546 
A hydrosalpinx, accessory, 547 
mesenteric, differential diagnosis of, fi47 
multi locular, 601 

of anterior vaginal wall, differential 
diagnosis from cystocele, 541 
of Bartholin’s gland, 325 
of broad ligament, 596, 632 
epoophoritie, 635 
firnbrial, characters of, 633 
clinical features of, 634 
in situ, 688 
parovarian, 635 
removal of, 601 
of corpus luteum, 592 
of Fallopian tube, 548 
of hydatid of Morgagni, 636 
of Kobelt’s tubes, 636 

Cysts of ovaries, axial rotation of, differential 
diagnosis of, from appendicitis, 240 
benign, differential diagnosis of, 643 
compound, 629 
dermoid, 623 
infection of, 637 
malignant degeneration of, 640 
mul til ocular, 601 
papilliferous, 604, 605, 606, 639 
• psammomatous degeneration of, 640 
rupture of, 638 
simple serous, 587 
teratomatous, 623 
torsion of pedicle of, 636 
of vagina, 343 
operation for, 776 
of vulva, 318 
teratomatous, 317 

complicating pregnancy, 652 
pancreatic, differential diagnosis from 
ovarian cysts, 647 
paratubal, 545 
parovarian, 635 


Cysts — cant inued . 

renal, differential diagnosis from ovarian 
tumours, 647 
rete-testis, 548 
theca-lutein, 583, 588, 580 
tubal, 545 

classitication of, 545 
mucosal, 545 
peritoneal, 545 
pseudo-cysts, 545 
serosal, 545 
tubo-ovarian, 563 

Cytogenous mantle, 440 ■ ; 

Debility causing amenorrhaa, 154 
Decidua basalis, 175 

eompacta in oviirian pregnaiuy, 160 
true, 175 

differential diagnosis of interstitial endo- 
metritis from, 356 
Decidual casts, 436 

in extra-uterine pregnancy, 194 
cells, 195 

reaction of uterus in tubal pregnancy, 174, 
175 

Defectus vulvas, 143 

Degeneration cysts in solid ovarian tumours, 
640 

Dermoid cysts of ovaries, 623 
Development and function, disorders of, 132 
Dextro-position of uterus, 511 
Diaphragm, pelvic, 3, 508 
Diathermy in treatment of chronic endo- 
cervicitis, 260 
in endometritis, 373 
in urethritis, 270 
in gonorrhooa, 260 
in viilvovaginiti.s, 270 
influence on bactericidal powers of tissues, 
260 

medical, 269 
surgical, 269 

Diet after operations, 780 
Dietl’s crises, 123 

Digestion, functional disturbances of, due to 
fibroid tumours, 418 
Dilatation of cervix, 721. 

USee also imder Cervix. 

Dilators, uterine, 722 
vaginal, 775 
Diphtheria, genital, 210 
Diphtheritic vaginitis, 341 
Diplococcus intracellularis meningitidis, 257 
Discharges, 119 

at or after menopause, 93 
blood-stained, in cancer of body of uterus, 
492 

diagnosis of, 121 
examination of, 110 

in adenocarcinoma of Fallopian tube, 575 
in cancer of cervix, 486 
' in sapraomia, 218 

in sartioma of uterus, 459 
in senile endometritis, 224 
offensive, 121 

morbid conditions associated with, 121 
purulent and muco-purulent> 120 
serous, thin, 120 
tampon test for, 120 
vaginal, diagnosis of, 121 
types of, 120 
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Discus proligerus, 38 
Displf^cemeuts of ovary, 580 
of uterus, 504, 507, 511 

alteration in curve of its axis with, 511, 
512 

Distoma hsematobium, 289 
Diverticula of h'allopian tube, 134 
Diverticulitis, 209, 252 
age in, 254 

clinical features of, 254 * 

diagnosis of, 255 
differential diagnosis of, 255 
etiology of, 253 
incidence of, 253 
pelvic symptoms in, 255 
treatment of, 255 
tumour in, 255 
Diverticulum, urethral, 339 
excnsion of, 707 
Dederlein’s bacillus, 50, 207 
Douching, hot, in treatment of baunon-hage, 
118 

in vaginitis, 312 
Douglas, pouch of, 4, 6 , 7 
anatomy of, 8 
opening of, 10 

Doyen’s panhystercctorny, 079 
Drainage after acute appendicitis, 250 
in abdominal operations, 607 
in appendectomy, 099 
in pelvic hydatids, 294 
in treatment of cystitis, 242 
of peritoneum in treatment of post- 
operative peritonitis, 785 
of wounds, 781 
"vaginal, 008 
vesieo- vaginal, 242 

Dressings and stitches after operations, re- 
moval of, 781 
Duct of Gartner, 07 
Dysmenorrhoea, 157 
acquired, 159 

“ anxiety neuroses ” in, 100 

causes of, 159 

clinical types of, 159 

congestive, 159 

drugs in, 1 62, 103 

due to partial obstruction, 158 

extrinsic;, 159 

hypoplasia of genital tract causing, 161 
idiopathic, 100 

in backward displacement, 619 
in fibroid tumours, 414 
internal secretions in relation to, 161 
intra-uterine clotting in, 158 
causing, 101 
intrinsic, 160 

massive exfoliation of endometrium caus- 
ing, 161 

“ membranous,” 165 
obstructive, 158 
pelvic examination in, 159 
physical exercise in, 160 
primary, 160 
secondary, 159 
sources of pain in, 158 
spasmodic, 160 

in anteflexion of uterus, 513 
symptoms of, 160 

in chronic endometritis, 371 
treatment of, 162 


Dysmenorrhma, treatment of — continued. 
by dilatation of cervix, 163 
by radium, 164 
by removal of ut*erus, 164 
operative, 163 
preparatory, 162 
uterine contractions causing, 158 
varieties of, 167 

vasomotor disturbances causing, 159 
Dyspareunia, 126 
external causes of, 127 
in adenomyoma of recto-genital space, 
444 

in backward displacement, 619 
internal causes of, 127 
treatment of, 127 
Dystrophia adiposo-genitalis, 89 
Dysuria in cystitis, 239 
in tul)erculosis of peritoneum, 283 

Echinococcal cysts of Fallopian tube, 548 
in uterine muscle, 292 
infetdion, diagnosis of, 292 
treatment of, 293 
Echinococcus, 289 
Ectopia ovarii, 133 
vesicae, 146, 146 

Ectopic gestation. See Pregnancy, extra- 
uterine. 

Ectropion, cervical, 365 
Eczema, vulval, 305, 306 
Egg-follicles of ovary, 69 
Elastica interna, 21 
tissue of uterus, 21 
Elephantiasis arabum, 314 
of vulva, 313, 314 
verrucosa, 315 
Elevation of uterus, 511 
Embolism in pyamiia, 236 

pulmonary, post-operative, 792 
Embryo, abdominal region of, section 
through, 00 
cloacal region of, 71 
development of, 00 et mf. 
pelvic region of, section through, 67, 74 
undeveloped genital structure in, 77 
Emmenagogues, 156 
Emmett’s trachelorrhaphy, 730 
Emphysematous vaginitis, 341 
Endocervical carjccr, 465, 473, facing p, 474 
diagnosis of, 487 
excavating, 477 
Endocervicitis, 263 

chronic, diathermy in, 269 
subacute, treatment of, 268 
Endocrine balance, disturbance of, causing 
hiemorrhage, 113 

glands and genital system, relationship of, 
89 

defects of, in relation to primary 
amenoiThcea, 150 
effect of removal of ovaries on, 45 
in relation to dysmenorrhcx;a, 162 
influence of, on menstruation, 86, 88 
Endometrial hsematoma, 695 
tissue, ovary iavaded hy, facing p. 595 
Endometrioma of ovary, 438, 441 
Endometritis, 350 
acute, 350 

atrophic, 355, 358, 360 
atrophicans, 361 
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Endometritis — continued. 
cervical, 1^62 
cliiii(^al features of, 3(J9 
chronic, 351 
allied conditions of, 350 
corporeal, 351 
allied conditions of, 358 
associated conditions in, 372 
changes in endometrium in, 353, 354 
in glands in, 363 
in stroma in, 352 
' clinical features of, 369 
complications of, 372 
etiology of, 354 
pathology of, 351 
physical signs, 372 

table showing changes in endo- 
metrium, 355, 356 
treatment of, 372 
varieties of, 354 

corporeal, gonorrlKcal, treatment of, 269 

differential diagnosis of, 356 

diffuse -fungous form, 356 

exfoliative, 165, 358, 362 

glandular, 358, 359 

gonorrhceal, 350, 351 

hyperplastic, 356 

infection in relation to, 350 

infective, 216 

interstitial, 351 

atrophic form, 354, 355 

differential diagnosis of, 356 
chronic, associated with displacement of 
uterus, 518 

clinical features of, 369 

complicating b lekward displacement, 518 

complications of, 372 

differential diagnosis, 356 

etiology of, 354 

liyperplastic form, 356 

pathology of, 351 

physical signs, 372 

plasnia-cells iri^ 352 

table showing changes in endometrium, 
355, 356 
varieties of, 354 
iiTcgular hlo»dingin, 371 
polypoidal -cystic form, 357 
purulent, drainage in dilatation of cervix 
for, 721 

putrid, of sapra3mia, 216 1- 

puerj>eral, 212 • 

senile, 93, 223, 361 
and senile vaginitis, 224 
causing pyometra, 215 
differential diagnosis from cancer, 224, 
493 

treatment of, 224 
subacute, 221, 351 
tubeiculous, 276 
Endometrium, U, 13 
be/ore menstruation, 80 * 
blood -vesiiels of, 18 

cancer o|, and multiple mycanata, facing 
410 

cervical, 13 
epithelium of, 16 
glands of, 18 
section through, 16 
stroma of, 18 

structure of, 16 ^ 


Endometrium — continued. 
changes in, due to fibroid tumours, 394 
corporeal, 13 ^ 

blood-vessels of, 16 
epithelium of, 14 
glands of, 15 
interstitial tissue of, 14 
normal and inflamed, comparison be- 
tween, 353, 354 

showing invagination of gland-walls 
; within the lumina, 15 

“ stroma of, 14, 16 
structure of, 14 

cystic polypoidal overgrowth of, 429 
during and after menstruation, 82, 83, 84 
glands of, 13, 14 

changes in chronic interstitial endo- 
metritis, 353 

in case of puerperal septicaemia, 216 
massive cxf<!»liation of, causing dysmenor- 
rhoia*_161 

menstrual exfoliation of, 362 
normal (premenstrual phase), facing p. 14 
plasma-cclls in, 352 
post-elimacteric atrojihy of, 360 
premenstrual, p. 81 

conversion into early decidua of preg- 
nancy, facing p, 84 
round-celled infiltration of, 352 
sarcoma of, diffuse and circumscribed, 456 
shed durir)g menstruation, appearances of, 
facing p. 82 

simple adenoma of, 368, 362 

(adenorrpitoiis hyperplasia) of, 447, 448 
stroma of, changes in chrpnic interstitial 
endometritis, 352 
villmis tumour of, 448 
Eadosalpiugitis, 279 
Endothelioma of Bartholin’s gland, 329 
of ovary, 620 
of uterus, 461 
pf vagina, 347 
of vulva, 322 

Endotheliomatous changes in fibroids, 409 
Eneuresis, nocturnal, 125 
causes of, 126 
treatment of, 126 
Epiblastic growths of uterus, 451 
Epimenorrhoea, 157 
Epispadias, 144, 145, 146 
operation ter, 767, 769 
Epithelial growths, benign, of uterus, 447 
heterotopy, 280 
-lined lutein cysts, 588 
pearls, 469 

tumours, ovarian, 598 
Epithelioid cells, 270 
Epithelioma of clitoris, 316, 318 
of labia, 319 ^ ^ 

of vagina, 345, 346 
of vulva, 318 

operative treatment of, 770 
Epithelium, malignant proliferation in papilli- 
ferous processes, 607 
of Bartholin’s glands, 55 
of endometrium, 1-8 
ovarian, varieties of, 696 
vaginal, 49 

Epodphoron, ,22, 42> ^7 

Epodphoronic cysts, 635 

Ergo-apiol in treatment of amenorrhoea, 156 
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firgot m treatment of haemorrhage, 117 
Erlangen method of X-ray treatment of 
cancer of uterus, 498 
Erosion and mucous polypi, 428 
of cervix, 18, 263, 264, 362 
acquired, 366, 367 
congenital, 364 
discharge in, 121 

microscopical appearances of, 366 
pathological anatomy of, 364 
simple, papillary and follicular, 366, 367 
trachelorrhaphy for, 727 
Erysipelatous vulvitis, 303 
Eserine, action on intestines, 788 
Esthiom^ne of vulva, 312 

morbid anatomy and histology of, 313 
treatment of, 314 
Examination, abdominal, 95 
bimanual, 100 
history of illness, 94 
of blood. 111 

of discharges and tissues, 110 
of urinary system, 111 
patient’s history, 94 
pelvic, in dysmenorrhoea, 159 
rectal, 103 

recto -abdominal, 103 
recto-vagino-abdominal , 103 
spxmla, 104 
uterine sound, 107 
vaginal, 99 
visual, 104 

Exfoliative endometritis, 165, 358, 362 
Extra-genital chancre, 285 
Extra-uterine gestation. See Pregnancy, 
extra-uterine. 


Fcecal fistula, operation for, 756 
post-operative, 790 

Fallopian tube, abdominal ostium of, 
artificial, 696 
absence of, 133, 134 
accessory abdominal ostium of, 30, 69, 
133 

acciossoiy hydrosalpinx, 547 
adenocarcinoma of, 574 
clinical features of, 574 
diagnosis, prognosis and treatment, 
678 

microscopical appearances of, 574**676 
pathology of, 676 
treatment, 578 
ampulla of, 28 
anatomy of, 28 
ascending infection of, 230 
blood-supply of, 31 
cancer of, varieties of, 576 
chorionic carcinoma of, primary, 578 
coincident disease of, in fibroids, 395 
cold abscess of, 281 
cystic fibromyxoma of, 548 
cysts of, 545 

degeneration, 648 
defects of, 133 
development of, 69 

dilatation of, differential diagnosis from 
appendicitis, 249 
displacements of, 134 
diverticula of, 31, 134 
eohinocoocal cysts of, 548 


Fallopian tube — continued. 

examination of, methods of, 102 
fimbrise of, 28 • • 

fimbrial cysts of, 548 
fistula? of, 660 
gas-insufflation of, 109 

contra-indications, 110 
technique of, 1 10 

gonorrhoja of, 264 ' f 

gravid, 173 

differential diagnosis from ovarian 
cyst, 644 

section through, 176 
hajmorrhage from, 112 
hydatid disease of, 292 
hydroparasalpinx, 546 
hydrosalpinx, 547 
accessory, 547 
hypoplasia of, 134, 135 
infection of, channels of, 31 
inflammation of, 548 
clinical features of, 565 
See also Pyosalpinx and Salpingitis, 
insufflation of, by opaqno material, 109 
interstitial portion of, 28 
isthmus of, 28 
lymphatics of, 64 
malformations of, 133 
morbid conditions of, 545 
mucous membrane of, development of, 
70 

( new growths of, 672 
operations on, 692 

papilloma of, malignant, microscopical 
appearances of, 574 
primary, 672 
secondary, 574 

patency of, methods of testing, 109 
plicsB of, 30 
position of, 3 
rudimentary, 134 
spontaneous rupture of, 183 
structure of, 28 
subserosa of, 29 
supernumerary, 133 
8upp\iration of, 693 
tuberculosis of, 279 
uterine portion of, 28 
Fatty degeneration of fibroids, 400 
Faure^s abdominal retractor, 664, 666 
Fenton’s uterine dilator, 722 
Ferguson’s vaginal speculum, 104 
method of introducing, 104 
Fertility, degree of, 128 
in relation to gonorrheea, 266 
in relation to subinvolution, 223 
Fever, absorption, 211 
puerperal, 211 
Fibrinous casts, 436, 437 
Fibro-adenoma of ovary, 632 
Fibro-adenomatous cervical polypus, 432 
Fibro-chondro-osteo-lipoma, 653 
Fibrocystic tumours of uterus, differential 
diagnosis from ovarian cysts, 647, 648 
Fibroids, 379 

adhesions formed by, 406 
age in relation to, 412 
and pregnancy, 411, 416 
angiomatous or telangiectatic changes in, 
404 

ascites with, 396 


61—2 
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Fibroids — continued, 
association with cancer, 409 
atrophyi'of, 397 r 
axial rotivtion of, 404 
blood-supply of, 384 ' / 

calcareous degeneiation of, 401 
causing retention of urine, 416 
rotation of uterus, 395 
cer.vical, 391, 392, 422, 423 
circulatory changes due to, 396 
clinical features of, 411 
results of, 418 

coincident changes with, 393 
consistency, of, 381 
“ cup and ball,” 388 
cystic degeneration of, 399 
degenerative changes in, 381 
differential diagnosis from gravid uterus, 
421 

from ovarian cyst, 644, 645, 646 
ovarian tumours, 420 
dysmenorrhoea in, 414 
endotheliomatous changes in, 409 
fatty d( gem ration, of, 397, 400 
formation pf, 380 
general pathological anatomy, 379 
haemorrhage in, 413 
hyaline degeneration of, 397 

association with sarcomatous change, 
398 I 

liquefaction of, 399 
impacted, 422 
in relation to sterility, 418 
incddenco of, 411 
infective changes in, 404 
interstitial, 380, 386, 388 

complicating backward displacement, 
518 

differential diagnosis from cancer, 493 
invasion of, by sarcoma, 408 
ieueprrheea in, 418 
ymphangiectasis of, 403 
malignant changes in, 405 
diagnosis of, 410 

medium and large-sized, diagnosis of, 422 
microscopic appearances of, 382 
multiple, 399 
necrosis of, 401 
□odema of, facing p. 397, 403 
pain hi, 414, 415 
parasitic, 385, 404 
pathological diagnosis of, 423 
physical diagnosis of, 419 
polypoid, 381, 389, 390, 434 
polypus, differential diagnosis from inver- 
sion of ut^us, 628 
pressure symptoms of, 416 
pregnancy in, facing p. 403 
pseudo-cervical, 392, 393, 394 
red degeneration of, 402, fewing p. 403, 404 
necrosis of, 399 

reproductive disturbances due to, 418 
retroperitoneal, 385, 386 
physical characters of, 422 
sarcomatous metaplasia in, 406 
secondary changes in, 396 
site incidence of, 379 
size of, 384, 419 
sloughing of, 406 
small, diagnosis of, 421 
sterility in relation to, 412 


Fibroids — continued. 
submucous, 380, 387, 389 
complete inversion of uterus due to, 626 
removal of, 717 . 

subperitoneal, 380, 384 
subserous, 380, 384 
suppuration of, 405 
symptoms of, 412 
telangiectatic, 383 
torsion of, 404 
treatment of, 424 
by irradiation, 425 
surgical, indications for, 426 
symptomatic, 424 
varieties of, 380 
Fibro-lipoma, 653 
Fibro-lipomyoma, 401 
Fibroma of vulva, 315 
Fibromata of ovary, 617 
Fibromyoma, 382 

of ovary, 632 / 

sarcomatous metaplasia in, 453 
Fibromyomata of vagina, 344 
operation for, 776 
Fibromyosarcoma of ovary, 632 
Fibromyxoma, cystic, of Fallopian tube, 548 
Fibro-sarcoma, differential diagnosis of 
interstitial endometritis from, 356 
of ovary, 632 
Fibrosis, uterine, 373 
Fimbrial cysts, 632 

of Fallopian tube, 548 
Fissures, vulval, 311 
Fistulas, abdominal fmcal, 757 
faecal, operations for, 756 
post-operative, 790 ♦ 

incontinence of urine due to, 125 
of Fallopian tube, 560 
operations for, 756 
rocto-vaginal, 762 
ureteral, 349, 757 
uretero- vaginal, 349 
urinary, 349 

urinary, operation for, 756 
post-operative, 790 
vaginal, 349 

vesical, in diverticulitis, 256 
vesico-cervical, 349 
vesico-cervico-vaginal, 348 
vesico- vaginal, 348, 349, 758, 761 
elevated pelvic position for, 760 
exposure of, for operation, 759 
flap-splitting operation for, 762 
knives for operation, 760 
Flap-splitting operation for vesico-vaginal 
fistula, 762 

Flushing at menopause, 91, 92 
uterine curette, 724 
Festus, bladder of, 69 
death of, in secondary abdominal preg- 
nancy, 203 
in uterOf 287 

extra-uterine retention of, 189 
genito-urinary development in, 70 
ovary of, 69 
retention of, 189, 192 
syphilis of, 284 
uterus of, 26 
Follicles, atresic, 586 
egg, 69 

primordial, in children, 41 
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Follicles — continued. 

See also Graafian follicles. 

Follicular abscess, 583 
cysts, resection of, 696 
Forceps, cervical dressing, 724 
choice tomy, 681 
Muaeaux, 681 
tent, 723 
volsella, 721 

Fornices, lateral and posterior, examination 
of, methods of, 102, 103 
Forward displacement of uterus, 513 
Fossa navicularis, 54, 76 
para-rectal, 8 
para-vesical, 7 
peritoneal, 5 
Fourchette, 52 
Fowler’s position, 779 
Frenulum, 52 

Function, disorders of, 132 
due to gonorrhma, 266 
Furunculosis, vulval, 304 

Qangrene of appendix, 246 
Gangrenous vulvitis, 303 
Gartner’s duct, 43, 67 
Generative organs, tuberculosis of, 270 
Genital canal, atresic cotiditions of, 140 
bacteriology of, 51 
cells, 67 
fold, 70, 75 

organs, blood-supply of, 61 
female, anatomy of, 3 
physiology of, 3 
papilla, 75 
streak, 66, 67 

system and endocrine organs, relationship 
of, 89 

tract, distribution of organisms in, 208 
fusion of, with urinary tract, 70 
gonorrhoeal infetdion of, scheme of, 
facing p. 258 

hypoplasia of, causing dysmenorrheea, 
161 

Genitalia, duplication of, 139 
external, removal of, 770 
female, development of, 68 
j>arasitic affections of, 288 
Genitals, developed stage, relation to em- 
bryonic structures, 77 
effect of menopause on, 92 
embryonic structures of, 77 
external, development of, 75 
Genito-urinary tract, development of, 66 
infective processes of, 209 
micro-organisms of, 206 
specific infections of, 210 
Germ-epithelium of ovary, 32, 33, 67, 596 
Germinal cords, 68 
Gestation. See Pregnancy. 

-sac in ovarian pregnancy, 169 
in tubal pregnancy, 174, 175 
opening of, 204 

rupture of, in tubal pregnancy, 182 
secondary, 186 

Gilliam’s operation of ventrisuspension, 699 
Glands, Bartholin’s, 55 

morbid conditions of, 325 
of cervical endometrium, 18 
of endometrium, 13, 14 
pelvic, 63 


Glands — continued . 
urethral, 58 

Sec aUo under Kndoerine. 

Glandular endometritis, 358, 359 
Gians clitoridis, 75 

Glass stems for use after dilatation of cervix, 
722 

Gloves, rubber, for vaginal examination, 99 
Glycerine injection in treatment of uterine 
infection, 220 

Glycosuria, pruritis due to, 306 
Goitre, exophthalmic*, 89 
Gonad, 67 

Gonococcal arthritis, -267 
salpingitis, 548 
septicaemia, 258, 266 
Gonococci, cultivation of, 257 
method of staining, 259 
staining properties of, 257 
urinary infc'ction due to, 238 
Gonorrhoea, 256 
and abortion, 266 
as cause of acute endometritis, 350 
of chronic oophoritis, 585 
of tubal pn'gnaucy, 172 
bacteriulogy of, 257 
clironie, of (’avity of uterus, 264 
clinical data, 258 

collection of material for investigation, 258 
course of, 266 
diagnosis of, 267 
tests for, 268 

disturbances of function in, 266 
fertility in relation to, 266 
historical summary of, 256 
in (!hildren, 266 
incubation period, 259 
latent, 256 
marriage' and, 268 
mixed infection in, 286 
of anus, 265 
of body of uterus, 263 
of cervix, 263 
of Fallopian tubes, 264 
of ovaries, 264 
of peritoneum, 265 
of rectum, 265 
of vagina, 262 
pathology of, 258 
prophylaxis of, 268 
scheme of infection, faring p. 258 
treatment of, 268 
by diathermy, 269 
Gonorrhceal cystitis, 241 

inflammation of Bartholin’s glands, 260 

salpingitis, 265 

urethritis, 259 

vauinitis, 262 

vulvitis, 301 

Goodall on new growths of ovaries, 596, 597 
Gosset’s retractor, 666 
Graafian follicles, 31 
absence of, 133 

atresia of, 40, 587 ”7 

development of, 34 
entry of spermatozoa to, 1 69 
from adult ovary, 36 
liquor of, 35 

maturation of, 31, 37, 38 
number of, in ovary, 34 
primordial, 34 
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Gr&afian follicles — coniinued, 
ripening, 36, 37 
ruptnife of, 38, 40 ' 
structure of, 34 
Granular vaginitis, 341 
Granulomata, chronic infective, 294 
ixrethral, 335 
Granulosa lutein cells, 39 
Grape-like sarcoma of cervix, 457, 458 

Haematocele, paratubal, 183, 198, 546 
pelvic, 182, 196, 784 
and pelvic peritonitis, 232 
diagnosis between, 234 
formation of, in tubal pregnancy, 198, 
199 

peritubal, 181, 182, 198 
retro-uterine, 182 
Heematocolpos, 151, 153 
fluid, 84 
lateral, 140 

Hcematoma, corpus luteum, 595 
from atresia of cervix, 140 
ovarian, 592 

and pelvic peritonitis, 232 
differential diagnosis of, from appendi- 
citis, 249 
pelvic, 199 
vulval, 330 
Hsematometra, 140 
from axial rotation, 404 
Hsematosalpinx, 140, 552 
from atresia of cervix, 140 
with tubal abortion, 174 
HeBmophilia in women, 113 
Haemorrhage, 112 
adolescent, 114 
after curetting of uterus, 726 
after menopause, 93 
and shock, points of contrast in, 782 
arrest of, 116 

at different periods of life, 1 14 
at menopause, 113, 115 
at puberty, 113 
cervical, 112 

concealed, in tubal pregnancy, 197 
degree of severity of, 115 
differential diagnosis of, in tubal preg- 
nancy, 197 

during period of reproductive activity, 
115 

endocrine balance in relation to, 113 
following coitus, 113 
from body of uterus, 112 
from Fallopian tubes, 1 12 
general causes of, 113 
in cancer of body of uterus, 492 
of cervix, 484 
in childhood, 114 
in chorionic carcunoma, 501 
in chronic metritis, 374 
in fibroid tumours, 413 
treatment of, 424 
in infancy, 114 
in mucous polypi, 433 
in sarcoma cf uterus, 459 
in senile endometritis, 224 
intermenstrual, in fibroids, 414 
internal, diffuse, treatment of, 202 
encysted type, 198 
treatment of, 203 


Heemorrhage, internal — continued. 

in tubal pregnancy, 192, 194 
•^X^^^^^^-^linical results, 195 
intra-peri toneal, diffuse type of, 195 
encysted type, 198 
local causes of, 113 
examination in, 116 
post-climacteric, 93, 115 
recurrent, after operations, 783 
secondary, risk of, after plastic operations 
on cervix, 732 
treatment of, 116 
by drugs, 116 
by ergot, 117 
by gland-extracts, 117 
by hot douching, 118 
plugging, 118 
by radiation, 119 
operative, 119 
tubal, 114 

external, 176, 177, 182 
internal, 175, 177, 178 
uterine, 112 

in tubal pregnane}^ 198 
local causes, ll3 
vaginal, 114 
vicarious. 90 
vulval, 114 
Hsemostatics, 116 
Hands, care of, in examination, 99 
sterilisation of, for operations, 662 
Hawkins- Ambler’s uterine dilator, 722 
Heat, various forms of, in treatment of 
dysmenorrhcea, 162 
Hermaphroditism, 147 
pseudo-, 147 "V 

Hernia, labial, 331 
operation for, 770 
of ovary, 581 
Herpetic vulvitis, 304 
Hodge’s pessaries, 522 
Hormone, ovarian, 88 
Hottentot apron, 312 
Hyaline degeneration of fibroids, 397 
liquefaction of fibroids, 399 
Hydatid cyst, 290 

differential diagnosis from ovarian cyst, 
648 

interaction between parasite and host, 
291 

pelvic, primary, 292 
rupture of, secondary implantation of 
scolices following, 291 
disease, diagnosis of, 292 

endemic areas of parasite, 291 
of Fallopian tubes, 292 
of ovary, 292 
of pelvic viscera, 289 
of uterus, 292 

topical distribution of, in pelvis, 291 
treatment of, 293 
Hydatid of Morgagni, 43 
cysts of, 636 

Hydramnios, 99 

Hydrastis in treatment of hemorrhage, 118 
Hydrocele of canal of Nuck, removal of 
768 

Hydroparasalpinx, 546 
Hydrops folliculorum, 586 
compound, 687 
tub® profluens, 662 
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Hydrorrhoea tubs© intermittens, 552 
Hydrosalpinx, 550 

accessory, 547 
homcflogues of, -547 
bilateral, 094 
blood-stained, 552 

differential diagnosis from ovarian cyst, 
644 

intermittent, 120 
kinking of, 551 

macroscopic appearances of, 650 
microscopic appearances of, 551 
with fibroids of uterus, 551 

- Hydro-ureter in cancer of cervix, 476 
Hymen, cribriform, 54 

defects of, 144 
development of, 76 
imperforate, 54 

causing crytomenorrhma, 151 
haematocolpos, 151 
treatment of, 152 
position of, 48 
section of, 54 
shape of, 54 
structure of, 54 
Hyperchlorhydria, 251 
Hyperplasia, adenomatous, of uterus, 447 
of clitoris, 312 

Hyperplastic conditions of vulva, 312 
Hypertrophic conditions of vulva, 312 
elongation of cervix, 530, 537, 539 
Hypertrophy of clitoris, 312 
of nymph aa, 312 

Hypogastric zone, examination of, 97 

Hypo-oophorism, 150 

Hypoplasia of genital tract causing dysmenor- 
rhoea, 161 
of utenjs, 161 ‘ 

- Hypospadias, 144, 148 
Hysterectomy, abdominal, subtotal, 673 

total, 675 

compared with myomectomy, 672 
Doyen’s |)anliy8terectomy, 679 
in chronic metritis, 378 
in treatment of fibroids, 427 
special methods of, 678 
subtotal, 673 

closure of peritoneum in pelvic floor, 673 
Kelly’s method, 678 
total, abdominal, 675 
Wertheim’s, 680 
Pryor’s, 680 
vaginal, 708 

final stages of operation, 714 
from below upwards, 709 
late stages of operation, 712 
showing parts after removal of uterus, 
713 

Worrall’s needle in, 709 
Hysteria, stigmata of, 96 
Hysterical retention of urine, 125 
Hysteropexy, 699, 703 

Ileus, mecflianical, post-operative, 787 
paralytic, post- operative, 788 
Ilio-coccygeus muscle, 508 
Incisions in operations, 663, 669 , 
Incontinence of urine, 125 
operations for, 767 
Infancy, haemorrhage in, 114 
Infarction, pulmonary, post-operative, 792 


Infections, gonorrhoeal, 210 
scheme of, facAng p. 258 
in acute endometritis, 350 
of genital tract, 209 
of genito-urinary tract, 209 
of ovarian cysts, 637 
tumours, 651 
of pelvic organs, 206 
of uterus, onset of, 217 
symptoms of, 217 
treatment of, 218 
parasitic, 210 

prevention of, in operations, 657 

specific, of genito-urinary tract, 210 

streptothrix, 294 

syphilitic, 210 

tuberculous, 210 

urinary, septic, 237 

Infections diseases, acute, effect of, on 
menstruation, 113 
Infective changes in fibroids, 404 
Inflammation of Bartholin’s gland, 327 
of h'allopian tul)e, 648 
of ovaries, 565, 581 
of ovarian tumours, 051 
of urethra, 334 
of vagina, 340 

pelvic-, in backward displacement, 518 
Infundibulo-pelvic fold, 22 
Inguinal adenomyoma, 444 
Insanity at menopatise, 91 
Inspection, abdominal, 95 
Instruments, preparation of, for operations, 
660 

Inter-ureteric fold, 60 

Intermenstrual bleeding in fibroid tunronrs, 
414 

pain, causation and treatment, 167 
Internal hsemorrhage due to fibroid tumours, 
414 

secretions in relation to dysmonorrhoea, 

161 

Interposition of uterus, 707 
Interstitial fibroids, 380, 386, 388 
oophoritis, 582 
salpingitis, 554, 561 
Intertrigo, vulval, 304 
Intestinal adhesions, 693 
obstrucjtion due to fibroid tumours, 417 
post-operative, 787 
paresis, post-operative, 788 
Intoxication, puerperal. See. Saprsemia. 
Intra-ligamentary ju-egnancy, 185, 188 
rupture of tube, 182, 185 
Intra-peritoneal abscesses, 233 

‘flooding ’ in tubal pregnancy, 195, 197 
pregnancy, 185 
rupture of tube, 182, 184 
Intra-hterine clotting causing dysmenor- 
rhma, 158 
glass stems, 722 
polypi, 716 

Introitus vaginae, 48, 53 
Inversion of uterus, anatomy of, 525 
Aveling’s repositor for, 628 
chronic, 525 
clinical features of, 627 
differential diagnosis of, 528 
treatment of, 62 j 8 
by Aveling’s repositor, 528 
by operation, 529 
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Involution of uterus, normal, changes during, 
376, facing p. 377 

Irritation, 6hronic, as pi-edisposing cause of 
cancer, 463 

Isohio-coccygeus muscle, 509 
Isthmus of uterus, 10 

Jayle’s vaginal retractor, 107, 665, 666 

Kelly’s method of abdominal subtotal 
hysterectomy, 678 

Kidney, cystic, simulating ovarian cyst, 646, 
647 

movable, 96 
pain in, 123 

Knives for operation for vesico-vaginal 
fistulas, 760 
Kobelt’s tubes, 422 
cysts of, 636 
Kolliker, cords of, 33 
Kraurosis vulvae, 305, 309 

differential diagnosis from leucoplakia, 
310 

Krukenberg tumours of ovaries, 615, 616, 617 


Labia, abscess of, 327 
adenomyoma of, 444, 445 
chancre of, 285 
epithelioma of, 319 
hernia of, 331 
operation for, 770 
majora, anatomy of, 51 
development of, 75 
minora, adenoma of, 314, 315 
anatomy of, 51 
development of, 75 
rodent ulcer of, 320, 321 
Labour, false, 91 

in tubal pregnancy, 186, 192 
Lacerations of cervix, 504 
Lactic acid in vaginal secretion, 50 

produced by Doderlein’s bacillus, 209 
Lamina, submucous, of gravid uterus, 21 
subserous, of gravid uterus, 19 
vascular, of gravid uterus, 21 
Laminittia tent, 723 

for dilatation of cervix, 722 
Lane’s apparatus for subcutaneous saline in- 
fusion, 783, 784 
Lateral vesical pouches, 7 
Le Fort’s operation, 753, 757 
Leioma, malignant, 455 
Leiomyoma, malignant, 455, 458 
Leucoplakia and squamous-celled cancer, 482 
vulvae, 305, 307 

. differential diagnosis from kraurosis, 310 
pathology of, 307 

Leucoplakic vulvitis, relationship of, to 
carcinoma of vulva, 309 
Leucorrhma, causes of, 120 
in backward displacement, 519 
in chronic metritis, 374 
in fibroid tumours, 418 
in mucous polypi, ^33 
symptom of chronic endometritis, 370, 371 
Levator ani muscles, 508 
Ligament, broad, cysts of, 632 
removal of, 691 
lipoma of, 655 


Ligamenta cardinalia, 24 
transversales colli, 24 
Ligaments, cardinal, 25 
genito-urinary, development of, '76 
of ovary, 22 
of uterus, 22 
transverse, of cervix, 24 
utero-sacral, 23 
utero-vesical, 7 
which support the uterus, 508 
Ligamentum latum, 70 
ovarii proprium, 22, 31, 76 
rotundum, 76 
suspensorium ovarii, 22, 67 
Ligature, traction, 700 
Ligatures, preparation of, for operations, 660 
Liniments in pruritis vulvae, 306 
Lipoma myxomatodes, 654 
of broad ligament, 655 

clinical features and treatment of, 655 
of omentum, 655 
of vulva, 316 

Lipomata, retroperitoneal, 653 
Lipomatosis, 401 
Lipomyoma, 401 
Lipo-myosarcoma, 458 
Lipo-sarcoma, 654 
Liquor folliculi, 35 
Lithopsedion, 189, 192 
Lodal in treatment of hairaorrhage, 118 
Longitudinal vaginal septum, 776 
Lung, embolism of, post-operative, 792 
nictastases of chorionic carcinoma in, 
facing p. 499, 504 
Lutein abscess, 583 

cystoma, compound, axial torsion of, 693 
Lymph system of vulva, lesions of, 330 
Lymphangiectasis of fibroids, 403 
Lymphangitis, 224. See also Cellulitis, pelvic. 
Lymphatics, enlargement of, 64 
in syphilis, 286 
of Fallopian tubes, 64 
of ovary, 64 
of uterus, 21, 04 
of vagina, 64, 65 
of vulva, 66 
pelvic, 63 

LymphO'Sarcoma, 458 

Me Burney’s point, 248 
Macula gonorrhauca, 261, 267 
Malformations, etiology of, 132 
frequency of, 206 
of Fallopian tubes, 133 
of ovaries, 132 
of uterus, 136 
of vagina, 135 
of vulva, 135 

Malignant changes in fibroids, 405 
degeneration of ovarian cysts, 6 It 
disease after menopause, 93 
growths of uterus, 451 
of vagina, 344 
of vulva, 318 
leioma, 465 
leiomyoma, 455, 458 
myoma, 465 
polypi, 434 

tumours of ovaries, 049 
Marriage and gonorrhoea, 268 
and syphilis, 288 
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Marsupialization, 294 
Martin’s pelvic trocar, 705 
Meatus* iirinarius, 52 

new, formation of, 767 
Median vaginal column, 49 
Melano-oarcinoma of vulva, 323 
Melanoma of vulva, 322 
pathology of, 323 
prognosis and treatment of, 324 
Melano-sarcoma of ovary, 620 
primary, of uterus, 458 
Membrana granulosa, 38 
of ovary, 596 

Membranous dysmenorrhoea, 165 
vaginitis, 341 
vulvitis, 303 
Menopause, 91 
age of commencement, 91 
anatomical changes at, 92 
artificial, 92 

atrophic endometritis after, 360 
characteristics of, 87 
delayed, 414 
discharge at or after, 93 
effect of ovarian grafts on, 46 
Inemorrhages at or after, 93, 113, 115 
metabolic change at, 92 
premature, 92 
psychical change at, 91 
treatment of, 93 
uterus after, 27 
vasomotor symptoms, 91 
Menorrhagia, 112, 157 
cause of, 113 

in backward displacement, 519 
in fibroid tumours, 413 
treatment of, 424 

symptom of chronic endometritis, 371 
Menstrual cycle, interval of, 83 
menstrual phase, 81 
post- menstrual phase, 82 
pre-menstrual phase, 86 
exfoliation, 165 
forms of casts, 165 
treatment of, 167 
fluid, calcium salts in, 85, 88 
clotting of, 85 
composition of, 84 
retention of, 144, 150 
molimina, 156 
Menstruation, 78 
age of commencement, 78 
amount and duration of, 79 
anatomy of, 79 

and ovulation, relationship of, 44 
arrest of, by X-rays, 1 19 
calcium excretion in, 88 
causation of, 86 
cessation of. See Menopause, 
character of discharge, 79 
climatic influence on, 78 
clinical features of, 85 
composition of fluid, 84 
concealed. Se-a Cryptomenorrhma. 
cycle and rhythm of, 79, 80 
defects of uterus in relation to, 136 
disorders of, 149. to Amenorrhoea ; 
Dysmenorrhoea ; Menopause ; Menor- 
rhagia. 

effect of acute infectious diseases on, 113 
of anaemia on, 113 


Menstruation — continued. 
effect of fibroids op, 414 
endometrium before, 80 
during and after, 82, 83, 84 
from double uterus, 139 
general management of, 89 
gonorrhoea in relation to, 266 
histology of, 79 
influence of endocrines on, 86 
intermenstrual pain, 167 
interval of, 83 
intrauterine clotting in, 158 
management of, 89 
pain in, 159 

painful- See Dysmenorrluea. 
passing of clots during, 161 
of membrane during, 161 
phase of menstrual haemorrhage, 81 
post- menstrual phase, 82 
precocious, 79 
pro-menstrual phase, 80, 86 
profuse, 157. See also Menorrhagia, 
race factor in, 78 
sources of pain in, 158 
suppression of, by radium, 164 
suppression of, by removal of uterus, 
164 

symptoms of, 86 
uterine gland in, 81 
vicarious, 90 

Mercurochrome in treatment of gonorrheea, 
268 

of uterine infeections, 220 
Mercury compounds in tre^atment of syphilis, 
288 

Mesenteric cyst, differential diagnosis from 
ovarian cyst, 647 
Mesoblastic growths of uterus, 451 
Mesometrium, 22 
Mesonephros, 66 
Mesosalpinx, 22, 42 
Metabolic change at menopause, 92 
Metanephros, 66 
Metritis, chronic, 223, 373 
age in, 373 

chronic subin volution and, 376, facing 
p. 377 

clinical features of, 373 
complications of, 374 
hsemorrhage in, 374 
hypertrophy of uterus in, 374, 377 
hysterectomy in, 379 
leucorrh(ea in, 374 
mechanism of bleeding in, 378 
pathology of, 374 
classification of, 375 
physical signs of, 374 
polypi in, 428, 432, 433 
pregnancy in relation to, 373 
thickening of uterine walls in, 375, 
facing p. 377 
treatment of, 378 
true, 375 

appearan(’es of, facing p. 376 
with chronic salpingo-oophoritis, 376 
desiccans, 217 

from gonorrhoeal infection, 264 
Metrorrhagia, 112 
Micrococcus catarrhalis, 267 
Micro-organisms of genito-urinary tract, 206 
of urinary tract, 209 
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Mioturition, disturbances of, 123 
frequencjf of, 124 
painful, 94, 124 
in cystitis, 23.9 
treatment of, 125 
Mole, tubal, 172, 177, 178 
chorionic villi in, 178, 179 
formation of, 197 

vesicular, theca lutein cysts in, 591 Q 
Moiikeys, menstruation in, 86 ; 

Morcellement, vaginal myomectomy by, 718 
Morgagni, hydatid of, 43 
cysts of, 636 

Mucin in haematocolpos fluid, 84 
Muco-purulent discharges, 120 
Mucosa, changes in, during menstruation, 79 
Mucosal cysts of Fallopian tubes, 545, 546 
Mucous polypi, 428, 430 
Miillerian ducts, 69, 70 
prominence, 75 

Mnltilocular cysts of ovary, 601 
Muscles of pelvic floor, 4 
of uterus, 18 

which support the uterus, 508 
Muscular rigidity in appendicitis, 248 
Musculature of ut&r\m, facing p. 18 
Museaux forceps, 681 
Myofibromata of ovary, 619 
Myoma, facing p. 410 
malignant, 455 
of ovary, 619 

submucous, infected, saprsemia due to, 212 
See also under Fibroids. 

Myomectomy. 426, 669 
age factor in relation to, 672 
compared with hysterectomy, 672 
in treatment of fibroids, 411 
incisions in, 669 
per abdomen, 427 
vaginal, 715 

by morcellement j 718 
instruments used in, 717 
with morcellement, 427 
Myosarcoma. 455 

Myxoedema as cause of haemorrhage, 113 

Myxolipoma. 654 
Myxomata of vulva, 317 
Myxosarcoma. 458 

of vulva, 324 

Naboth’s follicles, 369 
ovules, 18 

Napier’s pessary for prolapse, 543 
Necrobiosis. 400, 401 
Necrosis of fibroids, 401 
of ovarian tumours, 636 
Needle, broad ligament, Samaritan Hospital 
pattern, 710 
Wertheim’s, 710 
Worrall’s, 709 

Nematodes in genital tract, 288 

Nephrogenic cord, 66 

Nerves, compression of, by fibroid tumours, 
418 

of ovary, 33 
of uterus, 21 
pelvic, 66 

Nervous shock, effect on menstruation, 113 
Neuralgia of coccyx, 333 
ovarian, 579 

Nen^sthenia in chronic endometritis, 371 


Nocturnal eneuresis, 125 
Noma, 303. See also Vulvitis, gangrenous. 
Non»puerperal sapreemia, 209 
Novarsenobillon injections in uterine infec- 
tions, 221 

Nymphee, anatomy of, 51 
hypertrophy of, 312 
See. also under Labia. 

/' 

Obesity, amenorrheea associated with, 155 
at menopause, 92 
diagnosis of, 97 
(Edema of fibroids, 403 
of vulva, 331 
Oidium albicans, 303 

Omentum, adhesions of, treatment of, 693 
lipoma of, 655 

Oncosphere, ingestion of, 290 
Oophorectomy, 693 
gland-changes after, 89 
Oophoritis, 581 
interstitial, 582 
acute, 582 
chronic, 585 
causes of, 585 

macroscopical appearances in, 685 
microscopical appearances in, 585 
tuberculous, 278 
Ohphoron, 32 

Operations, abdominal, 669 
complications of, 781 
when to got up, 781 
general conduct of, 657 
antesthosia, 661 
area of operation, 658 
(dosing the abdomen, 668 
drainage, 667 

exposure of operation-area, 665 
Faure’s retractor, 664, 666 
Cosset’s retractor, 666 
incision, 663 

intra-abdominal technique, 666 
isolation of field of operation, 660 
Jayle’s retractor, 665, 666 
operator and liis assistants, 662 
position, 663 

prcj)aratic>n of instruments, swabs and 
ligatures, 660 
of patient for, 656 
prevention of infection, 657 
of shock, 662 

sterilization of hands before, 662 
of vulva and vagina, 658 
Trendelenberg position, 658, 663 
Operations. Cilliam’s, 699 
gynaecological, after-treatment of, 778 
Kelly’s, 678 
Le F^ort’s, 753 
Pozzi’s, 732 

Pryor’s total hysterectomy, 680 
Spinelli’s, 764 
technique of, 656 
vaginal, after-treatment of, 792 
Webster-Baldy, 702 
Wertheim’s, 680 

Operator, precautions by, 657, 662 
Ophthalmia neonatorum, gonorrhoea and, 266 
Organotherapy at menopause, 93 
Os externum, 11, 12 
internum, 12, 13 
pinhole, 141, 158, 161 
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Ostium, abdominal, 28 
vaginal, 48, 61 
relaxation of, 635, 642 
Ovarian abscess and tuberculous pyosalpinx, 
667 

artery, 61 

cysts, diagnosis of, 99 

extract in treatment of menopause, 93 

fimbriae, 28, 32 

ligament, 22 

neuralgia, 679 

pain, 122 

chronic, groups of, 570 
treatment of, 680 
pregnancy, 168 

secretion, effect on menopause, 92 
tenderness, 96 
Ovariotomy, 686 
indications for, 686 
steps of operation, 686 
Ovarium gyratiim, 586 
Ovary and Ovaries — 
abnormal situation of, 133 
abscess of, 682 
absence of, 133 
accessory, 132 
actinomycosis of, 295 
adenocarcinoma of, cystic, 609, 610 
adenofibroma of, 619 
adenoma of, 598 
adenomyoma of, 441 
etiology of, 438 
afti^r the menopause, 92 
anatomy of, 31 
atresic follicles of, 586 
Graafian follicle of, 687 
attachments of, 22 

benign connective tissue tumours of, 617 
epithelial tumours of, 598 
blood-supply of, 32 
carcinoma of, 608 
alveolar, 612 

cystic adenocarcinoma of, 610, 611, 612 

diffuse, 613 

papillary, 612 

primary, 608 

prognosis of, 615 

secondary, 613, 614, 615 

solid, 610 

chronic ovarian pain, 579 
cirrhotic, 679 

coincident disease of, in fibroids, 395 
congested, 579 

corpus luteum of, abscess of, 583 
cysts of, 592 
normal, 690 
cortex of, 32 
histology of, 34 
in adult, 35 
in child, 34 

cyst-adenoma, pseudomucinosum of, 599 
serosum papillare, 604 
cystoma serosum papillare, 699 
cysts of, appendix distended with pseudo- 
mucin, 602 
axial rotation of, 636 

differential diagnosis of, from ap- 
pendicitis, 249 

benign, differential diagnosis of, 643 
compound, 629 
^ conditions simulating, 646 


Ovary and Ovaries — continued, 
cysts of, dermoid, 623 
differential diti^osis of, fl*om pelvic 
, hsematocele,* 200 
infection of, 637 
malignant degeneration of, 640 
multilocular, 601 
papilliferous, 604, 606, 606, 639 
physical signs, 641-643 
psammomatous degeneration in, 640 
pseudomyxoma ovarii, 602, 603 
rupture of, 638 
simple serous, 587 
tarry, 595 
teratomatous, 623 
theca-lutein, 688 
bilocular, 590 
compound, 591 
development of, 67 
in embryo, 69 
displacements of, 680 
ectopia of, 133 
endometrioma of, 438, 441 
endothelioma of, 620-^- 
enlarged, painful, 679 
external form of, development of, 69 
fibro-adenoma of, 632 
fibromata of, 617 
fibromyoma of, 632 
fibromyoaarcoma of, 632 
fibrosarcoma of, 632 
fcctal, 69 

follicular abscess, 583 
cysts of, resection of, 696 
retention cysts of, 588 
functions of, 43 

correlation of, 86, 87, 88 
germ -epithelium of, 32, 33, 596 
gonorrboDa of, 264 
Graafian follicles in, 34 
grafts of, results of, 46 
hsematoma of, differential diagnosis from 
appendicitis, 249 
endometrial, 595 
clinical features of, 596 
morbid anatomy of, 695 
follicular, 693 
theca-lutein, 694 
ha?matomata of, 592 

hsomorrhagic cysts of, method of produc- 
tion of, 437 

healthy, of adult woman, appearances of, 
597 

hernia of, 681 
hilum of, 31, 32 
histology of, 33 
hydatid disease of, 292 
hydrops folliculorum, 586 
inflammation of, 681 
clinical features of, 565 
internal secretions of, 45, 47 
invaded by endometrial tissue, /acjJng p. 595 
Krukenberg tumours of, 616, 616, 617 
lymphatics of, 64 
malformations of, 132 
malignant connective tissue tumours of, 
619 

epithelial tumours of, 608 
medulla of, 32 
melanosarcoma of, 620 
membrana granulosa of, 696 
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Ovary and Ov$^Ties^coTUinued. 
misplace^, 77 
morbid conditions of, 579 
myofibromata of, 619 
myomata of, 619 
nerve- supply of, 33 
new growths of, 596 
etiology of, 596 

non-descent of, congenital, 580 
peri-endothelioma of, 622 
position of, 31 

pregnancy. See under Pregnancy, 
prolapse of, 580 

complicating backward displacement of 
uterus, 618 

prolapse of, treatment of, 581 
removal of, effects of, 46, 86 
resection of, 693 
partial, 119 

rudimentary development of, 133 
sarcoma of, 618, 619 
sclerocystic disease of, 586 
shape of, 31 
size of, 32 

small cystic degeneration of, 580, 685, 586 
painful, 679 

structure of, at different periods of life, 41 
supernumerary, 132 
suppuration in, 693 
teratomata of, 623 
histogenesis of, 631 

microscopical appearances of, 626, 627, 
630 

solid, 628 

structures found in, 626, 628 
theca-lutein cyst, 683 
tuberculosis of, 277 
tumours of, axial rotation of, 636, 650 
benign cystic, physical signs, 641-643 
symptoms of, 640 
solid, 648 

classification of, 697 
clinical features of, 640 
compound, 631 

degeneration cysts in solid tumours, 640 
differential diagnosis from fibroids, 420 
etiology of, 596 
incarcerated, 639 
indications for operation, 649 
inflammation and infection of, 651 
malignant, 619, 649 
pregnancy and, 662 
secondary changes in, 636 
diagnosis of, 650 
torsion of pedicle of, 636 
treatment of, 652 
white line of, 31 
Oviducts, development of, 69 
Ovula Nabothi, 100 

Ovulation and menstruation, relationship of, 
44 

process of, 40, 43 
Ovules, Naboth’s, 18 
Ovum, aborted, tubal, 180 
death of, in tubal pregnancy, 185 
external migration of, 191 
fertilization of, in ovarian pregnancy, 169 
fertilized, delay of passage of, causing 
tubal pregnancy, 171 
implantation of, in Fallopian tube or 
ovary, 168 


Ovum — continued. 

fertilized, lodgments of, in tubal preg- 
nancy, 174, 176 
Oxyuris vermicularis, 246, 289 

Pain after abdominal operations, 780 
bearing-down, 122 
characteristics of, 122 
coccygeal, 123, 333 
diagnostic significance of, 122 
from pressure of fibroid tumours, 415 
gonorrhoeal, 265 

in adenocarcinoma of Fallopian tube, 675 
in appendicitis, 247 
in backward displacement, 519 
in cancer of cervix, 485 
in cystitis, 239 
in diverticulitis, 255 
in endometrial hsematoma, 595 / ; 

in fibroid tumours, 414, 415- 
treatment of, 425 
in menstruation, 158 
in prolapse of ovaries, 580 
in pyelitis, 243 
in sarcoma of uterus, 459 
intermenstrual, causation and treatment, 
167 

menstrual, 159 
neurasthenic, 123 
on micturition, 124 
ovarian, 122 
chronic, 579 
pelvic, 123 

due to gonorrlioca, 265 
position and parts involved, 122 
referred to back, 123 
regional, 122 
severity of, 122 
Palpation, abdominal, 96 
Pampiniform plexus, 61 
Pancreatic cysts, differential diagnosis from 
ovarian cysts, 647 
Panhysterectomy, 675 
Doyen’s, 679 

Papilloma, diiferential diagnosis from cancer, 
448, 493 

of Fallopian tube, piimary, 572 

signs, symptoms and diagnosis, 572, 
673 

secondary, 574 
of vagina, 344 
Papillomata of vulva, 317 
urethral, 335 

. Parakeratosis, 304, 306, 307 
Parametritis, 224 
chronica atrophicans, 226 
nodosa posterior, 226 
remote, 226 

scheme of case, 229 
swelling in right loin caused by, 228 
See also Cellulitis, pelvic. 

Parametrium of Virchow, 8 
Para-rectal fossae, left, 8 
right, 8 

Parasitic affections of genitalia, 288 
bacteria, 210 
fibroids, 385, 404 

Parasites and host, interaction between, 291 

Paratrigonal fossa, 60 7 / 

Paratubal cysts, 645 ^ 

hsematocele, 183, 198, 546 
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Para-urethral glands, adenocarcinoma of, 336 
Para-vesical fossae, 7 
Paroophoron, 67 
Parotitis, yost-operative, 791 
Parovarian cysts, 635 
diagnosis of, 99 
Parovarium, 22, 42, 67 
Patency of Fallopian tubes,* methods of 
testing, 109 

Patient, examination of, methods of, 94-111 
preparation of, for operation, 656 
Pelvic blood-vessels, 01 
cavity, anatomy of, 5, 8 
anterior compartment of, 6 
examination of, 97 
female, anatomy of, 3 
posterior compartment of, 7 
cellulitis, 224 

congestion during menstruation, 86 
diaphragm, 508 

strength of, factors influencing, 510 
examination in dysmenorrhoea, 159 
floor, musculature of, 4 
structures comprising, 26 
hsomatocele, differential diagnosis of, 198, 
199, 200 

in tubal pregnancy, 182 
hflematoma, 199 

inflammation, complication in backward 
displacement, 518 

lesion, dysmenorrhoea caused by, 159 
lymphatics, 63 
nerves, 66 

organa from above, 6 
infections of, 206 
mesial sagittal section of, 7 
pain symptom of chronic endometritis, 371 
peritoneal cavity, surgical anatomy of, 10 
peritoneum, anatomy of, 5 ^ ^ 

poritornlis. kSee under Peritonitis? 
position, elevated, for operation for vesico- 
vaginal fistula, 760 
shelf, 48 

muscles and ligaments forming, 25 
symptoms of diverticulitis, 255 
trocar, Martin’s, 705 
viscera, hydatid disease of, 289 
Pelvis, hniizontal section through, 9 

normal, mesial sagittal section through, 
3, 4 

Penis captivius, 333 

Perchloride of mercury in uterine infections, 
220 

Percussion, abdominal, 96 
Peri-endothelioma of ovary, 622 
of uterus, 461 
Perimetric cystomata, 232 
Perimetritis, 230 
encysted serous, 232 
See als() Peritonitis. 

Perineal body, anatomy of, 56 

position of, in relation to prolapse of 
uterus, 534 

Perineorrhaphy, 332, 738 
angled scissors for, 744 
for complete laceration, 745, 752 
for incomplete laceration, 740 
indications for, 644 
steps of operation, 740 et seq. 

Perineum, injuries of, 332 
laceration of, complete, 749 


Perineum — continued. 
laceration of, degrees of, 332 
incomplete, 740» • 

perineorrhaphy for, 738 et aeq, 
tumours of, 325 
Peri-oophoritis, 231, 581, 682 
Perirenal lipomata, 654 
Perisalpingitis, 231, 279 
Peritoneal cavity, anatomy of, 3 
anterior compartment, 6 
posterior compartment, 7 
cysts of Fallopian tubes, 645 
folds, 7 

ligaments, 508 
pregnancy, primary, 168 
Peritoneum, anatomical relations, 6, 6 
echinococcal irifcciion of, 333 
gonorrhma of, 265 

implantation of fertilized ovum in, 168 
mode of closure of, in pelvic floor, 673 
of uterus, 21 
pelvic, anatomy of, 6 
infection of, J 1 
tuberculosis of, 281 
diagnosis of, 283 
prognosis and treatment of, 283 
symptoms and signs of, 282 
types of, 282 
Peritonism, 196 

Peritonitic fluid, encysted, simulating ovarian 
cysts, 648 

Peritonitis, chronic, of sigmoid region, 254 
general or diffused, post-operative, 785 
gonorrhmal, 265 
localized, post- operative, 786 
pelvic, 209, 230 

’ acute uterine infections and, 231 
and appendicitis, 232 

and ovarian hemato ma, 232 

and pelvic cdlufitis, 232 
diagnosis between, ^234 
and pelvic ha^matocele, 232 
diagnosis between, 234 
and tubercle, 232 
complicating salpingitis, 231 
diagnosis of, 234 
differential diagnosis of, 234 
etiology of, 230 
new growths and, 231 
pathology of, 232 
prognosis of, 236 
salpingitis complicating, 231 
serous, encysted, 232 
symptoms of, 233 
treatment of, 235 
surgical, 235 
post-operative, 785 
Peritubal haematocele, 181, 182, 198 " 
pyocele, 654 

Peri-urethral glands, 58 ^ 

Peri-nterine phlegmon, 224. See alao 
Cellulitis, pelvic. 

Pessaries for backward displacement, 621 
Hodge’s, 522 

in treatment of displacements of uterus, 522 
of prolapse of uterus, 641 
method of introduction of, 523 
Napier’s, 543 



Smith’s, 522 
watch-spring, 642 
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Phagasdetia, 285 

Phantom abdominal tumours, 91, 98 

diffeicntial diagnosis from ovarian 
cysts, 646 
Phlebitis, 236 
post-operative, 791 
Phlegmasia alba dolens, 226 
Physical exercise in treatment of dysmenor- 
rhoea, 160 

Physiology of female genital organs, 3 
Pituitary, effect of, on menstruation, 89 
effect of pregnancy on, 89 
of removal of ovaries on, 46 
extract in hesmorrhage, 117 
Placenta, quick, 203, 204 
treatment of, in operations for secondary 
abdominal pregnancy, 204 
Placental polypi, 434 
Plasma cells, characters of, 352, 353 

in chronic interstitial endometritis, 352 
Plica diaphragmatica mesonephiica, 22, 66, 
67, 76 

inguino-mesonephrica, 76 
Plugging, vaginal, in treatment of haemor- 
rhage, 118 

Poisoning, chronic, amenorrhcea due to, 155 
Polypi, adenomatous, 428 i. 

cervical, 430, 431, 716 
diagnosis and treatment of, 434 
ffbro-adenomatous, facing p. 404, 432 
corporeal, 430 
fibroid, 390, 434 
intra-uterine, 716 
diagnosis of, 435 
treatment of, 436 
malignant, 434 
' of epithelial origin, 435 
mucous, 428, 430 
in chronic metritis, 428, 432, 433 
microscopical appearances of, 428 
symptoms of, 433 
placental, 434 
‘ sarcomatous, 435 
size -and colour of, 428 
uterine, 428 
Polyuria, causes of, 124 
Fortio of cervix, 12 
vaginalis, 1 1 
cancer of, 467, 474 
diagnosis of, 486 
cervicis, 70 
elongation of, 539 

erosion of, microscopical appearances of, 
367, 368, 369 

fibroid tumours of, 392, 393 
Post*olimacteric atrophy of endometrium, 360 
haemorrhage, significance of, 115 
Posture after abdominal operations, 778 
Potassium iodide in treatment of syphilis, 
288 

Pouch of Douglas, 4, 6, 7 
anatomy of, 8 
opening of, 10 
cellulitis involving, 226 
haimorrhage into, 182, 195 
inflammatory effusions into, 197 
prolapse of ovary into, 580 
Pouch, utero- vesical, 5, 7 
Pouches, lateral vesical, 7 
peritoneal, pathological conditions affect- 
ing relationship of, 10 


Pozzi’s operation for sterility, 732 
Pregnancy, abdominal, secondary, 185 
clinical diagnosis of, 201 
treatment of, 203 
anterior extra-peritoneal, 187 
differential diagnosis from ovarian cysts, 
645 

ectopic, 168 
extra-uterine, 168 

differential diagnosis from appendicitis, 
248 

multiple pregnancy and, 189 
treatment of, 202 

fibroids and, facwg p. 403, 411, 415 
frequent, in relation to chorionic carci- 
noma, 501 

in accessory horn of uterus bicomis, 191 
in anomalous situations, 173 
in relation to chronic metritis, 373 
intra-ligamentary, 185, 188 
intra-peritorieal, 185 
multiple, and ectopic gestation, 189 
ovarian, 168 

differential diagnosis of, 170 
tumours and, 652 
posterior extra-peritoneal, 187 
primary peritoneal, 168 
pseudo-ligamentary, 188 
pyelitis of, 244 
spurious, 91 
tubal, 170 

abortion with hiematosalpinx, 174, 181 
anatomy of, 173 

bilateral, diagnosis and treatment of, 
190, 191 
causes of, 171 
clinical features of, 192 

after internal haemorrhage, 194 
before internal hsemorrhage, 192 
decidual cast from, 174 
reaction of uterus in, 174 
developmental errors causing, 172 
diagnosis of, 196 
differential diagnosis of, 193 

diffuse haemorrhage, 197 / / 

etiology of, 170 
gestation sac in, 174 
haemorrhage in, 175, 176 
intra-ligamentary rupture of tube, 182, 
185 

intra-peritoneal rupture of lube, 182, 184 
multiple, 190 

of four to five weeks’ duration, 178 
paratubal haematooele in, 183 
pelvic haematocele in, 182 
peritubal haematocele in, 181 
physical signs of, 193 
predisposing factors, 173 
repeated, 172 

retro-uterine haematocele in, 182 
rupture of, spontaneous, 183 
showing gravid tube, 173 
sites of lodgment of ovum in, 174 
spontaneous rupture of, 183 
termination of, 177 
in abortion, 180 

through external tubal haemorrhage, 
177, 182 

through internal tubal haemorrhage, 
177, 178 

unruptured, facing p. 182 
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Pregnancy—co rdinmd. 
tubo-abdominal, '185, 189 
Wassermann reaction in, 285, 287 

Preputiui^, 52 

clitoridis, 53 

Pressure-symptoms in fibroid tumours, treat- 
ment of, 425 
Primordial follicles, 34 
of ovary, 69 

Procidentia uteri, 530, 533 
Proctoclysis in post-operative peritonitis, 
786 

Prolapse of cervix, 531 
of ovary, 580 

of urethra, operation for, 766 
of urethral mucous membrane, 338, 339 
of uterus, 530, 531 ' 

degrees of, 531 
diagnosis of, 540 

interposition in treatment of, 707, 708 
position of perineal body in, 534 
symptoms of, 539 * 
treatment oi, 64 1 
pessaries, 641 

gonorrha'a, 268 
geni&l'liract, 288 

modification of Currier’s gas insuffla- 
fH>n apparatus, description of, 110 
Pruriginosa vulvitis, 304 
Pruritis vulvar, 304 
causes of, 304 

toxic conditions and neuroses causing, 
' 305 

treatment of, 306 
Pryor’s total hysterectomy, 680 
Psammomatous degeneration in ovarian 
cysts, 640 

Pseudo-adenoma of cervix, 364, 366, 369 
Pseudo-cervical fibroids, 392, 393, 394 
Pseudocyesis, 91 

Pseudo-cysts of Fallopian tube, 545 
Pseudo-hermaphrodites, 78, 86, 147 
Pseudo-ligamentary gestation, 188 
Pseudomucin, 601 

appendix vermiformis distended with, 
bi)2 

Pseudomyxoma ovarii, 602, 603 
peritonei, 603 

Psychical change due to menopause, 91 
Puberty, changes at, 87 
delayed, 154 
hfjemorrhage at, 113 
sexual development at, 77 
uterus at, 26 

Pubo-cervicalis muscle, 25, 609 
Pubo-coccygeus muscle, 59, 508 
Pudio arteries, 62 
Puerperal saprsemia, 209, 211 
sepsis, pyosalpinx due to, 659 
Puerperium, gonorrhoea in relation to, 270 
_ pyelitis of, 244 

Pulmonary embolism, post-operative, 792 
infarction, post-operative, 792 
Purgation before operations contra-indi- 
cated, 656 

Purulent discharges, 120 
Pus, pelvic, evacuation of, 10 
Pyaemia, 209, 236 
mortality from, 236 


Pyaemia — continued. 
symptoms of, 236 
treatment of, 237, 

Pyelitis, 209, 243 , 

acute, differential diagnosis from appendi- 
citis, 250 

bacteriology of, 243 

causes of, 243 

chronic, 243, 244 

diagnosis of, 244 

irritability of bladder in, 244 

of pregnancy and puerperium, 244 

pain in, 243 

pathology of, 243 

predisposing causes of, 243 

prognosis of, 244 

routes of infection in, 243 

symptoms of, 243 

treatment of, 245 

Pyelonephritis, 243. See also Pyelitis. 
Pyocele, peritubal, 564 
Pyocolpos, putrid, 213 
Pyometra, 209, 213, 224 
and cancer of cervix, 489 
and cervical tuberculosis, 275 
causes of, 213 
clinical features of, 216 
complicating cancer of body and of cervix, 
483 

drainage in, dilatation of cervix for, 721 
inlorrnitteiit, 215 
pathology of, 214 
senile endometritis and, 213, 215 
treatment of, 215 
Pyosalpinx, 554 
acjute, treatment of, 571 
bacteriolog}’^ of, 559 
bilateral, of gonorrhaml origin, 566 
c hronic, 555, 558 
treatment of, 571 
contents of, 558 

right-sided, with mucosal cysts, 546 
ru])ture of, 560 
tuberculous, 281, 557 
and ovarian abscess, 667 
double, 277, 280 
Pyuria, micro-organisms in, 209 

“ Race factor ” in menstruation, 78 
Radium and X-rays as adjuncts to operation 
in cancer of cervix, 496 
in suppression of menstruation, 164 
in treatment of adenoinyoma, 446 
of cancer of cervix, 495 
of chronic metritis, 379 
of fibroid tumours, 426, 426 
of hajmorrhage, 119 
See also X-rays. 

Ramsay’s uterine dilator, 722 
Rectal examination, methods of, 103 
Recto-abdominal examination, 103 
Rectocele, 537 

operation for, 748, 753 et seq. 

Recto-genital space, adenomyoma of, 442 
Recto- vaginal fistulae, 762 
Recto- vagino-abdominai examination, 103 
Rectum, care of, before operations, 659 
gonorrhcBa of, 265 

Red degeneration of fibroids, 402, 404 
Renal prominence, 71 
Bepositor, A veling’s, 628 
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Reproductive activity, period of, hsemoirrhage 
in, 1 15 

disturba^'CCB due to fjbroid tumours, 418 
Resection of follicular cy^ts, 696 
ovarian, 693 

Retained products, 209, 221 
Rete ovarii, 33 
Rete-testis cysts, 548 
Reticular cords, 68 

Retractor, abdominal, Faure’s, 664, 666 
bayonet-shaped, 711 
Gosset’s, 666 

vaginal, Jayle’s, 107, 665, 666 
Retrocaecal abscess, 247 
Retroflexion of uterus, 512 
Retroperitoneal fibroids, 385, 386 
liX>oma, causation of, 654 
clinical features of, 654 
diagnosis and treatment of, 654 
tumours, 653 

Retro-position of uterus, 511, 516 
Retro-uterine hajinatocele, 182 
Retroversion of uterus, 515-517 
Rhabdo-myosarcoma, 458 
Ring pessaries, 542 
Rodent ulcer of vulva, 320, 321 
Rokitansky’s tumour, 587 
"Idntgen ray®. See X-rays. 
loieiSttldller, organ of, 42, 67 
of fibroids, 494 
gf ovarian, '.itoiourH, 636, 650 
||^fU8,'’395 

jpdu ligament, adenomyoma of, 442 
anatomical relations of, 23 
shortening of extra-peritoneal parts of, 
699 

Rupture of ovarian cyst, 638 

Sacrum, anatomujal relationships, 8 
Sactosalpinx purulenta, 554 
rupture of, 559 
See also Pyosalpinx. 

Saline injections in treatment of post- 
operative peritonitis, 786 
transfusion in internal haunorrhage, 203 
in shock after abdominal operations, 784 
Salpingectomy, 693, 695 
Salpingitis, acute, diagnosis of/ sedimentation 
test in, 566 

differential diagnosis of, blood-count in, 
566 

from appendicitis, 249 
symptoms of, 565 
bacteriology of, 548 
catarrhal, 549 
chronic, symptoms of, 566 
clinical features of, 565 
follicularis, 558, 560, 563 
gonococcal, 548 
gonorrhoeal, 265 

cause of repeated tubal pregnancy, 172 
interstitial, 279, 280, 554, 561 
isthmica nodosa, 278, 279, 562 

microscopical appearances of, 560 
nodosa, 440 
nodular, 278, 279, 280 
"pelvic peritonitis complicating, 231 
pseudo-follicularis, 280 
purulenta, 233, facing pv 553 
routes of infection in, 548 
suppurative, 552 


Salpingitis — continued. 
suppurative, interstitial, 553 
tuberculous, 276, 279 
clinical features of, 281 
frequency of, 279 
pathological anatomy of, 279 
treatment of, 281 
types of,. 279 

Salpingo-odphorectomy, 693 

treatment of pedicle in, 694 
Salpingo -oophoritis associated with chronic 
metritis, 376 
chronic, 563, 564 
double, lutein abscess in, 584 
Salpingostomy, 572, 693, 696 
Samaritan Hospital broad ligament needle, 
710 

Saprsemia, 209, 350 
non -puerperal, 212 
treatment of, 213 
puerperal, 211 
treatment of, 212 
putrid endometritis of, 212 
symptoms of, 218 
Saprophytes, 210 
in vaginal secretion, 207 
Sarcoma cervicis botyroides, 457 
dilferential diagnosis of, 356 
invasion of fibroid tumour by, 408 
of cervical wall, circumstTibed, 453 
of cervix, “ grape-like,” 457 
of endometrium, diffuse and circumscribed, 
456 

of ovary, 618, 619 
of urethra, 338 
of uterine wall, 452 
circumscribed, 452 
diffuse, 452 
size of growth, 453 
Sarcoma of uterus, 451 
classification of, 451 
clinical features of, 45,9 
relative frequency of, 451 
special forms of, 457 
spread of, 458 
symptoms of, 459 
treatment of, 460 
of vagina, 347 
of vulva, 324 

Sarcomatous metaplasia in fibroid tumours, 
406 

frequency of, 407 

macroscopic and microscopic ap- 
_ pearances of, 407 
in fibrornyoma, 453 
polypi, 436 

Scissors, angled, for perineorrhaphy, 744 
Sclerocystic disease of ovary, 586 
Sclerosis, disseminated, differential diagnosis 
of, 95 

Sebaceous cysts of vulva, 318 
Secretions, internal, ovarian, 45 
of Bartholin’s glands, 56 
vaginal, abnormal, 207 
germicidal power of, 208 
natural, 120, 206 

Sedimentation test in diagnosis of acute 
salpingitis, 566 

Semen, syphilis transmitted by, 284 
Senescence as predisposing cause of cancer, 
40 ^ 
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Senile endometritis, 209, 223, 361 
Se e ft Iso Endometritis, 
vaginitis, 341 

Sepsis in^*elation to siibinvohition, 377 
SeptiO genital infections, 210 
infection of genital tracts 209 
of genito-urinary tra<.‘t, 209 
ulcers of vulva, 215 
vaginitis, 341 

Septictemia, 209, 215, 236, 350 
gonococcal, 258, 266 
infective endometritis of, 216 
puerperal, endometrium from case of, 216 
symptoms of, 218 
treatment of, 218 

Serosal cysts of Fallopian tube, 545 
Serums in treatment of uterine infeetiop, 220 
Sex characteristics at puberty, 78 

Sex-gland, 66 

Sexual development, secondary, 77 
Shock and haemorrhage, points of contrast in, 
782 

after abdominal operations, 781 
prevention of, geiiornl measures for, 662 
Sigmoiditis, 252 
non-diverticular, 253 
Sims’ position, 106 
vaginal speculum, duck-bill, 104, 106 
Sinistro-position of uterus, 51 1 
Sinus urogcnitalis, development of, 70 
Skene’s tul)nles, 59 

Skin, diseases of, in vulval region, 304 
preparation of, for opt'ration, 65S 
“ Skin erythema ” dose of X-rays, 498 
Smegma bacillus, 208 
Smith’s pessary, 522 
Sound, uterine, 107, 108 

dangers of use of, in (-orporeal cancer, 492 
in treatment of retroverted uterus, 522 
passage of, dangers of infection in, 213 
risks attending use of, 108 
Speculum, Auvard’s weighted, 107 
examination by, 104' 

Jayle’s, 107 

vaginal, Auvard’s, 665, 720 
Ferguson’s, 104 
Sims’ duck-bill, 104, 106 
Spermatozoon, external migration of, 191 
Sphincter arii muscle, injurit's to, in ])i’(Ja|;s:‘ 
qi uterus, 540 
Spinal anjesthesia, 661 
Spinelli’s operation for inverted uterus, 764 
Spironema pallidum, 284 
Staphylococcus albus, 211 
in pyuria, 209 
in vagina of new-born, 205 
aureus, 211 
in pyuria, 209 
in vagina of new-born, 206 
infection, cystitis due to, 238 
Sterility, 128 
absolute, 128 

artificial insemination in, 131 

causes of, 129 

dilatation of cervix in, 131 

due to gonorrhoea, 265 

in anteflexion of uterus, 513 

ill backward displacement, 519 

in relation to fibroid tumours, 412, 418 

influence of age on, 129 

local causes, 129 

o. 


Sterility—' corU i n ued. 

Pozzi’s operation for, 732 
relative, 128 * 

treatment of, ISO 
Stitch abscess, 791 

Stitches and dressings, removal of, after 
operations, 781 

Stomach, dilatation of, acute post-operative 
788 

Stovaine anaesthesia, 661, 662 
Strangury in acute cystitis, 23!) 

Streptococci, hiemolytic, 211 
in vagina of new-born, 206 
infection, 210 
non-hsemolytic, 211 
Streptococcus brevis in pyuria, 209 
faecalis, 211 
haemolyticus, 210 
pyogenes, 210, 211 

differentiation between strains of, 211 
in pelvic cellulitis, 225 
urinary infection due to, 238 
Streptothrices in genital tract, 288 
Streptothrix infections, 2!)4 
distribution of, 294 
Stroma of cervical endometrium, 18 
of endometrium, 14 

Stypticine in treatment of liamiorrhagf', 118 
Styptol in treatment of haemorrhage, 1 1 8 
Subinvolution, 209, 221, 222 
in chr< nic metritis, 375, 37(> 
in sapraemia, 218 * 

symptoms and diagnosis of, 223 
treatment of, 223 
Suppurative salpingitis, 552 
Supra-vaginal cervix, J2 
Surgical anatomy of pelvic peritoneal c avity 
10 

Swabs, preparation of, for operations, t)60 
Symptoms, clinical significance of, 1 12 
investigation of, 95 
Syphilis, 283 
and child-bearing, 287 
and marriage, 288 

“ Colics’ Law of Immmiity ” in, 285 
concjeptional, 284 
diagnosis of, 286 
fmtal, 284 
initial lesion, 285 
mixed infection, 286 
secondary stage, 286 
site of, 285 
tertiary stage, 286 
treatment of, 287 
Wassermann reaction in, 285, 287 
Syphilitic vulvitis, 303 

Teenia echinococcus, 289 

hydatid disease duo to, 289 
scolices of, 290 

Tampon test for discharges, J20 
Tarry cysts of ovary, 595 
Technique of operations, 656 
Telangiectatic changes in fibroids ,383, 404 
Temperature in sapr^mia, 218 
in septicsemia, 218 
Tent forceps, 723 
laminai^;723 
for dilatation of cervix, 722 
Teratomatous cysts of ovaries, 623 
of vulva, 317 

52 
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Tetanus, genital, 210 
Theca externa, 38 
interna, 3^ 

Theca-lutein cyst, 583 
bilocular, 590 
(;oni pound, 591 
of ovary, 588, 589 
haimatoma, 594 

Thirst after abdominal operations, 780 
Thrombolysin, 85 
Thrombo-phlebitis, 236 
Thyroid, eft’e(?t of removal of ovaries on, 46 
influence of, on menstruation, 89 
Tissues, examination of, in diagnosis, 110 
> Tongue, papilloma of, 286 
Torsion of fibroids, 404 
of pedicle of ovarian tumouis, 63<) 
of uterus, 404 
Trachelorrhaphy, 727 
Emmett’s, 730 
steps of, 727 

Transverse ligaments of cervix, 24, 511 
vesical fold, 7 

Traumatism as predisposing cause of cancer, 
463 

Trematodes in genital tract, 288 
Trendelenberg position for operations, 658, 
663 

Treponema pallidum, 284 
staining of, 286 
Trichomonas vaginalis, 289 
Trigone of bladder, 60, 75 
Trocar, pelvic, Martin’s, 705 
Tiibal abortion, 180 

incomplete, /rtcfwg p. 174 
cysts, 545 
fistulae, 560 
mole, 172, 177, 178 
chorionic villi in, 178, 179 
formation of, 197 
pregnancy, 170 

unrupturod, facing p, 182 
See also under Pregnancy. 

Tubercle bacillus, 270, 271 

causing pelvic peritonitis, 232- 
diagnostic tests for, 270 
physiological test for, 27 1 
urinary infection due to, 238 
Tuberculin, diagnostic inoculations of, 27 1 
Koch’s old, 271 

Tuberculosis, amenorrhma due to, 154 
of Bartholin’s gland, 328 
of body of uterus, 276 
varieties of, 276 
of cervix, 274 
signs and symptoms, 275 
of Fallopian tubes, 279 
of generative organs, 270 
distribution of, 272 
etiology of, 271 
frequency of, 27 1 
general pathology of, 270 
methods of infection, 272 
prognosis of, 272 
of ovaries, 277 
of peritoneum, 281 
% ..of urinary tract, 209 
of vagina, 274 
of vulva, 272, 273 
diagnosis of, 273 
prognosis of, 273 


Tuberculosis — conUn ued . 
of vulva, symptoms of, 273 
types of, 272 

Tuberculous disease of cervix, 487 
endometritis, 276 
pyosalpinx, 557 
and ovarian abscess, 557 
double, 277, 280 
ulcers of vulva, 311 
Tubo-abdominal pregnancy, 185 
Tubo-ovarian abscess, 563 
formation of, 638 
cyst, 563 

inflammation, acute, symptoms of, 565 
treatment of, 570 
chronic, symptoms of, 566 
treatment of, 570 
complicating chronic metritis, 374 
medical or palliative treatment, 57 1 
surgical treatment, 571 
swellings, diagnosis of, 567 
differential diagnosis of, 569 
‘ ‘ Tumour ” in diverticulitis, 255 
Tumours, abdominal, diagnosis of, 98 
phantom, 91 
of ovary, 698 
See also under Ovary, 
of perineum, 325 
of urethra, 334 
of uterus, fibroid, 379. 

See. also under Fibroids. 
pelvi(;, 98 

retroperitoneal, 653 

See also under names of sj)ecial tumouis. 
Tunica albuginea, 32, 34 
“ Twilight ” sleep, 662 


Ulceration of vagina, 343 
of vulva, 311 

Ulcers, follicular, vulval, 311 
of cervix, maligriant, 487 
rodent, of vulva, 320, 321 
septic, vulval, 311 
tuberculous, of crervix, 274 
vulval, 311 

Ulcus molle, 273, 303 

Ultra-violet rays in superficial vulval lesions, 
270 


Umbilical zone, examination of, 97 
Unguentum metallorum in pruritis vulva\ 306 
Ureters, 48 
development of, 72 

displacement of, by fibroid tumouis, 417 
obstnadiori of, 789 
pelvic course of, 9 
Ureteral fistulsc, 349, 757 
Ureteric prominence, 71 
Uretero-vaginal fistulas, 349 
Uretero-vesical anastomosis, 757 
Urethra, anatomy of, 57 
ascending infection through, 243 
bacteria in, 209 
calculus of, 338 
carcinoma of, 336 
treatment of, 338 
varieties of, 337 
caruncles of^^ 335 
operation for, 764 
defects of, 144 
development of, 75 
dilatation of, 69 


j 
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Urethra — continued. 
diseases of, 301, 334 
divertici^lum of, 339 
excision of, 767 

expression of secretions from, 258 
inflammation of, 334 
inflammatory conditions of, acute, 301 
mucous membrane of, 58 
prolapse of, 338, 339 
muscular coat of, 58 
position of, 3 

prolapse of, operation for, 766 
sarcoma of, 338 
structure of, 58 
submucosa of, 58 
tumours of, 334 
Urethritis, chronic, 334 
diathermy in, 270 
gonorrhccal, 259 
subacute, treatment of, 268 
Urethrocele, 339 
operative treatment, 767 
Urinary deposits, 124 
flstiilap,'349 
operations for, 756 
post-operative, 790 
infections, septic, 237 
system, examination of, 111 
tract, fusion of, with genita] tract, 70 
micro-organisms of, 209 
vaginal fistulae, 349 
Urine, bacteriology of, 124 
condition of, in cystitis, 240 
examination of, 124 
incontinciKJe of, 125 
causes of, 125 
duo to child-bearing, 125 
operations for, 767 
treatment of, 12(> 
infection of, 124 
organisms in, 124 
pus in, in cystitis, 240 
retention of, causes of, 125 
due to fibroid tumours, 416 
obstruction causing, 125 
reflex spasm of sphincter causing, 125 
suppression of, post-operative, 780, 789 
Urogenital fold, 69 
membrane, 75 
sinus, 52 

Urorectal septum, 71 
Uterine adnexa, operations on, 692 
appendages, examination of, methods of, 
102 

artery, 61 
casts, 436 

cavity, plugging of, 118 
dilators, 722 
fibrosis, 373 

gland in various stages of menstruation, 81 
sound, 107, 108 
risks attending use of, 108 
Utero-sacral ligaments, anatomy of, 23 
Utero-vesical ligaments, 7 
pouch, 5, 7 

Uterus, absence of, 135 
accessory, 135 
horn of, 190 

adenoma of, papilliferous, 448 
simple, 447 
prognosis of, 448 


U terus — continued. 
adenomyoma of, 383, 436 

also under A’denomyomata. 
anatomy of, 10 

and appendages in gangrenous appendi- 
citis, facing p. 32 

and vagina, removal of, by vaginal route, 
777 

angle of, 11, 13 
anteflexion of, 512 
arterial blood-supply of, 60 
arteries of, facing p. 377 
at different periods of life, 26 
attachments - of, 2 1 
broad ligaments, 22 
cervico-vaginal insertion, 25 
round ligaments, 23 
transverse ligaments of cervix, 24 
utero-sacral ligaments, 23 
axis of, 13 

backward displacement of, operations for, 
699 

benign epithelial growths of, 447 
bicornis bicollis, 136, 137 
bieoriiis, pregnancy in accossoiy hoi’n f)f, 
191 

bicornis imicollis, 134, 137 
blood-vessels of, 21 
body of, 10 
cancer of, 478 

differential diagnosis from senile 
endometritis, 224 

examination, methods of, 101 ' 

gonorrha'a of, 263 
muscle- layers of, 18 
muscles of, submucous, 18 
subscrous, 18 
vascular, 18 

musculature of, section showing, 20 
tuberculosis of, 276 
treatment of, 498 
cancer of, 462 
treatment of, 493 
X-rays in, 498 
V ith fibrf)id tumours, 409 
casts of, 436. 

See also under Coasts, 

cavity of, changes in, due to fi))roids, 394 
changes in, after numopausc', 27 
during menstruation. 85 ! 

in chronic endometritis, 372 
metritis, 374 
in tubal pregnancy, 173 
chorionic caicinoma of, 499 
clearing out of, in treatmemt of infection, 
219 

cochleatc, 161, 513 

contractions of, causing dysmonorrlnea, 
158 

pain due to, 158 
cornu of, 11 
coronal section of, 12 
curetting of, 723 
development of, 70 
didelphys, 136 
dilators for, 722 
diseases of, 350 

displacements of, 504, 507, 511 
anteflexion, 513 
treatment of, 513 
ante-position, 51 1 
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Uterus — continued. 
displ^joe^erits of, anteversion, 613 
backward, 614 

complicating chronic metritis, 374 
complications of, 614, 616, 618 
diagnosis of, 619 
symptoms of, 618 

descent complicating retroversion, 518 
dextro-position, 611 
elevation, 611 
forward, 613 

pessaries in treatment of, 522-525 
prolapse. See under Prolapse, 
retroflexion, 612 
retro-position, 611, 516 
retroversion, 616-517 
rotation of, 512 
sinistro-position, 611 
symptoms of, 518 
treatment of, 620 
by operation, 526 
by pessary, 521, 522 
types of. 611 

double, clinical features of, 139 
types of, 136 
elastic tissue of, 21 
endothelioma of, 461 
epiblastic growths of, 451 
fibroid tumours of. See under Fibroids, 
fmtalis, 135 
fundus of, 11 
gravid, 98 

differential diagnosis from fibroid tu- 
mour, 421 
musculature of, 18 

retroverted, differential diagnosis from 
ovarian cyst, 644 
from pelvic hsematocele, 200 
submucous lamina of, 21 
subserous lamina of, 19 
vascular lamina of, 21 
haemorrhage from, 112 
general causes of, 113 
local causes, 113 
treatment of, 116 
hydatid disease of, 292 
hypertrophy of, in chronic metritis, 374, 
377 

hypoplasia of, 161 
infantilis, 132, 135 

infections of, acute, and pelvic peritonitis, 
231 

opset of, 217 
symptoms of, 217 
treatment of, 218 
by antiseptics, 220 
by blood-transfusion, 221 
by glycerine injection, 220 
by operation, 219 
general, 220 

inflammation and allied conditions of, 360 
innervation of, 158 
interposition of, 707 
inversion of, chronic, 626 
due to fibroid polypi, 391 
submucous polypi, 526 
indications for operation, 763 
Spinelli’s operation for, 764 
involution of, normal, 376, facing p. 377 
isthmus of, 10 
lacerations of, 604 


Uterus — continued. 
ligaments of, 22 
lymphatics of, 21, 64 
malformations of, 135 
malignant growths of, 451 
measurements of, 12 
melano-sarcoma of, primary, 458 
menstrual changes. See under Menstrua- 
tion. 

mesoblastic growths of, 461 
mobility of, factors influencing, 607 
musculature of, 18, 607 
nerves of, 21 

normal, of a nullipara, 13 
of a parous woman, 14 
obstruction in, dysmenorrhcea due to, 
16S 

08 externum of , 1 1 

perforation of, by dilators or curette. 725 

peri -endothelioma of, 461 

peritoneum ofj 21 

plastic operations on, 727 

pb gging of, 118 

polypi of, 428 

Sec also under Polypi, 
position of, 3, 13 
prolapse of, anatomy of, 531 
complications of, 536 
symptoms of, 539 
treatment of, 641 

by interposition, 707, 708 
by pessaries, 641 
Le Fort’s operation, 753, 757 
pubescena, 132, 136 
retained produc-ts in, 209 
rotation of, caused by fibroids, 395 
rudimentarius, 136 
rudimentary conditions of, 135 
sagittal section of, 11 
sarcoma of, 451 
spread of, 458 
septicaemia of, 216 
septus, 137 

“ small flexed,” causing dysmenorrha'a, 
161 

structure of, 13 
subinvolution of, 209, 221 
sepsis in relation to, 377 
Bubseptus, 137, 138 
supports of, 607 

supra-vaginal amputation of, 673 
suspension of, 699 
tuberculosis of, 276 
tumours of, fibroid, 379. ' 

See also under Fibroids, 
imicornis, 138, 140 
wall of, sarcoma of, 462 
weight of, 12 

with fibroids : right hydrosalpinx, 651 

Utriculoplasty, 119 


Vagina, absence of, partial, operation for, 773 
total, operation for, 774 
adenomyoma of, operation for, 777 
anatomical relations of, 26 
anatomy of, 47 

anterior wall, cyst of, differential diagnosis 
from cvstocele, 641 
arterial blood-supply of , 60 
arteries, 61 
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V agina — conti mied. 
atresia of, 142 
cdhgenital, 162 
bacteriology of, 49 
calculus of, 347 

carcinoma of, operation for, 777 
primary, 346 
secondary, 346 
treatment of, 346 
chancre of, 285 
chorionic carcinoma of, 344 
collections of blood in, infection of, 213 
connective tissue of, 48, 49 
cysts of, 343 
operation for, 776 
development of, 70 
digital examination of, 100 
discharges from, diagnosis of, 121 
diseases of, 340 
drainage of, 668 
duplication of, 138 
endothelioma of, 347 
epithelioma of, 345, 346 
examination of, bimanual, 100 
position for, 99 
fibromyomata of, 344 
operation for, 776 
fistulse of, 348 
flora in, in adult, 206 
in new-born child, 206 
fornices of, 48, 70 
glandular structure of, 49 
gonorrhaa of, 262 
inflammation of, 340 
injuries to, and their results, 348 
lacerations of, 348 
lymphatics of, 64 
malformations of, 135 
malignant growths of, diagnosis and treat- 
ment of, 347 
muscular layer of, 49 
new growths of, 343 
operations on, 704, 773 
after-treatment of, 792 
ostium of, occlusion cf, 150 
papilloma of, 344 
plastic operations on, 727 
plugging of, 118 
position of, 3 

removal of, with uterus, by vaginal route, 
777 

sarcoma of, 347 
secretions of, 49, 119 
abnormal, 207 
bacteriology of, 49 
germicidal power of, 208 
normal, 120, 206 
septicsemia of, 215 
septum of, longitudinal, 776 
sterilization of, for operations, 658 
structure of, 49 
tuberculosis of, 274 
tumours of, solid, operation for, 776 
ulceration of, 343 
veins of, 62 
walls of, 48, 49 
inspection of, 100, 104 
Vai^inal bacillus, 50, 208 
bulbs, 62 

clamp, Berkeley’s, 684 
dilator, 775 


V aginal — continued. 
drainage, 668 
examination, 99 * 
hysterectomy, 768 
myomectomy, 716 
retractor, Jayle’s, 665, 666 
Vaginismns, 55, 332 
as cause of dyspareunia, 127 
operation for, 773, 774 
treatment of, 333 
Vaginitis, 340 
acute, 340 

treatment of, 341 
aphthous, 341 
catarrhal, 341 
causation of, 340 
chronic, 341 

treatment of, 342 
diagnosis of cause of, 342 
diphtheritic, 341 
emphysematous, 341 
gonorrhceal, 262 
treatment of, 268 
granular, 341 
membranous, 341 
secondary, 340 
senile, 93, 341 

and senile endometritis, 224 
septic, 341 
treatment of, 342 
vulvo-, 301 

Vaginotome, Bourne’s, 684 
Varicose veins of vulva, 331 
Vasomotor disturbances causing dysmenor- 
rhrna, 169 

symptoms at menopause, 91 
Veins, changes in, during subinvolution of 
uterus, 377 I , 

pampiniform plexus, 61 
vaginal, 62 

varicose, of vulva, 331 
Venereal warts, 260, 261 
Ventrifixation, 699, 703 
comparison with ventrisuspension, 703 
definition of, and indications for, 699 
Ventrisuspension, 699 
comparison with ventrifixation, 703 
definition of, and indications for, 699 
Gilliam’s operation, 699 
Vesical pouches, lateral, 7 
Vesico-cervical fistulae, 349 
Vesico-cervico-vaginal fistulae, 348 
Vesico-vaginal drainage in cystitis, 242 
fistula, 348, 349, 768, 761 

flap-splitting operation for, 762 
knives for operation, 760 
Vestibule, 52, 76 
Vicarious menstruation, 90 
Villous tumour of endometrium, 448 
Virchow, parametrium of, 8 
Virgin vulva, 52, 63 
Virgins, examination of, 103 
Viscera, pelvic, hydatid disease of, 289 
rupture of, differential diagnosis in tubal 
pregnancy, 197 

upper abdominal, compression of, by 
fibroid tumours, 417 
Volsella forceps, 721 

stout, with lateral cuive, 676 
use of, 108 

Vomiting, anaesthetic, 779 
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Vulva, absence of, 143 
adend-ca^cinoma of, 320 
adenomata of, 317 
adenomyomata of, 317' 
anatomy of, 61 
atresia of, 141, 142, 143 
operation for, 764 
treatment of, 143, 144 
carcinoma of, relationship of, to leuco- 
plakic vulvitis, 309 
squamous-celled, 318 
condylomata of, 286, 312 
acuminata of, 260, 261 
diseases of, 301 
eczema of, 305, 306 
elephantiasis of, 313, 314 
endothelioma of, 322 
epithelioma of, 318 

operative treatment of, 770 
esthiomc'jne of, 312 
fibroma of, 315 
fissures of, 311 
hsematoma of, 330 

hypertrophic and hyperplastic conditions 
of, 312 

inflammatory conditions of, acute, 301 
chronic, 304 
inspection of, 91) 
kraurosis of, 305, 309 
leucoplakia of, 305, 307 
pathology of, 307 
lipoma of, 316 
lymphatics of, 05 
malformations of, 135 
malignant growths of, 318 
melano-carcinoma of, 323 
melanoma of, 322 
mucous cysts of, 318 
multiparous, 55 
myxomata of, 317 
myxo-sarcoma of, 324 
new growths of, 315 
oedema of, 331 
operations on, 704, 764 
papillomata of, 317 
parakeratosis of, 305 
plastic operations on, 764 
pruritis of, 304 
causes of, 304 
treatment of, 306 
rodent ulcer of, 320, 321 
sarcoma of, 324 
sebaceous cysts of, 318 
septiceemia of, 215 
skin disease in region of, 304 
sterilization of, for operations, 658 
superficial closure of, 142 
treatment~of, 142 
teratomatous cysts of, 317 
tuberculosis of, 272, 273 


Vulva — continue^.. 
ulceration of, 311 
ulcers of, follicular, 311 
septic, 311 
tuberculous, 311 
varicose veins of, 331 
virgin, 62, 53 
Vulvitis, acute, 301 
aphthous, 303 
causes of, 301 
erysipelatous, 303 , 

gangrenous, 303 
gonorrhoeal, 301 
herpetic, 304 

leucoplakic, relationship of, to carcinoma 
of vulva, 309 
membranous, 303 
pruriginosa, 304 
rarer forms of, 303 
syphilitic, 303 
Vulvo-urethral cancer, 337 
Vulvo-vaginal cancer, excision of vulva and 
inguinal glands for, 771 
Vulvo-vaginitis, 301, 302 
diathermy in, 270 
of children, 340 

See also under A'aginitis. 

Warts of external genitalia, removal of, 770 
venereal, 260, 261 i 

Wassermann reaction, 285, 287 
Watch-spring pessaries, 542 
Webster-Baldy operation, 702 
Wertheim’s broad ligament needle, 710 
operation, 680 

for cancer of cervix, mortality statistics 
of, 494 

mortality statistics, 681 
White flux, 120 
line of ovary, 31 
of pelvic fascua, 509 
Wolffian body, 66 
ducts, 71 

“ Womh-stone,” 401 

Worrall’s broad ligament needle, 709 

Wounds, abdominal, infet*iion of, 791 

Xenomenia, 90 

X-rays and radium as adjuncts to operation 
in cancer of cervix, 496 
examination of peritoneal (javity, 109 
in treatment of cancer of cervix, 495 
of chronic metritis, 379 
of fibroid tumours, 425 
of haemorrhage, 119 
“ skin erythema ” dose of, 498 
See also Radium. 

Zona pellucida of mature follicle. 37 
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Organisation of a Medical Society. 2s. net. 

Physical Signs in the Chest and Abdomen. By 

A. J. Jbx-Blake, M.D., F.R.C.P. 27 Illustrations. 9s. 6d. net. 

Ulcer of the Stomach and Duodenum. By Sami ei, 

Fenwick, M.D., F.R.C.P., and W. Soltatj Fenwick, M.D., B.S. 65 Illus- 
trations, 10s. 6d. net. Cancer and other Tumours of the Stomach. 

70 IDustrations. lOs. 6d. net. 

Uric Acid as a Factor in the Causation of 

Disease. By A. Haig, M.D., F.R.C.P. Seventh Edition. 75 Illustrations. 
X4s. net. Uric Acid in the Clinic. 5s. net. Uric Acid, an Epitome 
of the Subject. Second Edition. 28. 6d. net. 

Medical Hydrology. By R. Fortescub Fox, M.D. us. net. 

The Diabetic Life: Its Control by Diet and 

Insulin. By R. D. Lawrence, M.D., Chemical Pathologist, King’s College 
Hospital. Fifth Edition. 14 Illustrations. Ss. 6d. net. 

Physical Therapy in Diseases of the Eye, Ear, 

Nose and Throat. By A, R. Hollender, M.D., and M. H. Cottle, M.D. 
21s. net. 
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Science and Practice of Surgery. By w. H. C. 

Eomanis, F.R.C.S., and P. H. Mitchinke, F.E.C.S., Surgeons, St. Thomas’s 
Hospital. Second Edition. 2 vols. 674 Illustrations. Vol. I, General 
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Surgical Radiology. By a. p. Bbktwistlb, M.B., 

F.R C.S.Edin. 21 Plates. 8s. 6d. net. 

Surgery. Edited by G. E. Gask, C.M.G., D.S.O., P.R.C.S., 

and Harold W. Wilson, M.S., M.B., F.R.C.S., Surgeons, St. Bartholomew's 
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The After-Treatment of Wounds and Injuries. 

By R. C. Elmslib, M.S., P.R.C.S., Special Mil. Surg. Hosp., Shepherd's 
Bush ; Surgeon, St. Bartholomew's Hospital. 144 Illustrations. 158. net. 

A Textbook of Surgery. By R. Waebbn, M.D., F.R.O.S., 

Assistant Surgeon, London Hospital. With 504 Original Illustrations. 
2 vols. 278. net. 

Surgical Pathology and Morbid Anatomy. By 

Sir Anthony A. Bowlbt, P.R.C.S., Surgeon to St. Bartholomew's Hospital, 
and Sir F. W. Andrbwbs, M.D., F.R.S., Lecturer onPathology, St. Bartho- 
lomew's Hospital, Seventh Edition. With 210 Illustrations. 308. net. 

Ovariotomy and Abdominal Surgery. By Hareibon 

Cripps, F.R.C.S., Surgical Staff, St. Bartholomew's Hospital. 268. net. 
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On Diseases of the Rectum and Anus, including 

the Sixth Edition of the Jacksonian Prize Essay on Cancer. Fourth Edition. 
With 14 Plates and 34 Illustrations. 10s. 6d. net. 

Cancer of the Rectum, especially considered 

with regard to its Surgical Treatment. Jacksonian Prize Essay. Sixth 
Edition. With 13 Plates and several Engravings. Ss. net. 

Diseases of the Rectum, Anus, and Sigmoid 

Colon. By F. Swinford Edwards, F.R.C.S., Senior Surgeon to St. Mark's 
Hospital for Fistula and other Diseases of the Rectum. Third Edition. 
102 Illustrations. lOs. 6d. net. 

Minor Surgery and Bandaging. Nineteenth Edition. 

(Heath, Pollard and Davies J By GwynnB Williams, M.S., F.R.C.S., 
Surgeon, University College Hospital. 247 Engravings. lOs. 6d. net. 
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Surgical Nursing and After-Treatment. By 

H. C. Rutherford Darling, M.D., F.R.C.S., Surgeon, South Coast 
Hospital, Sydney. Third Edition. With 149 Illustrations. 8s. 6d. net. 
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Radium Treatment of Cancer. By Stanford Cade, 

F.R.C.S., Assistant Surgeon and Joint Lecturer on Surgery, Westminster 
Hospital. With 13 Coloured Plates and 49 Text-figures. ISs. net. 

The Operations of Surgery. Seventh Edition. By 

R. P. Rowlands, O.R.F., M.S.Lond., P.R.C.S., and Philip Tdknbr, M.S., 
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F.R.C.S., Assistant Surgeon, Guy’s Hospital. Second Edition. 115 Illus- 
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Surgery in the Tropics. By Sir Frank P. Connor, 

D.S.O., F.R.C.S,, Professor of Surgery, Bengal Medical College. 99 
Illustrations. 12s. 6d. net. 

Surgery in War. By A. J. Hull, F.R.O.S., Lieut.-Col., 

R.A.M.C. With 210 Illustrations. 26s. net. 

Operative Surgery of the Head, Neck, Thorax 

and Abdomen. By E. H. Taylor, F.R.C.S.L With 800 Original Illus- 
trations, many in colour. 32s. net. 
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Synopsis of Surgical Pathology. 

Gould, M.D., F.R.C.S. 6s. net. 

Inguinal Hernia, the Imperfectly Descended 

Testicle, and Varicocele. By Philip Turner, M.S., F.R.C.S., Assistant 
Surgeon, Guy’s Hospital. With 22 Illustrations. 10s. fid. net. 

War Surgery of the Abdomen. By Cuthbert 

Wallace, C.M.G., F.R.C.S. With 26 Illustrations. JOs. fid. net. 

Practice and Problem in Abdominal Surgery. 

By Alfred Ernest Maylard, M.B.Lond. and B.S. With 39 Illustrations. 
8s. fid. net. Abdominal Tuberculosis. 57 IlJustrations. 12s. fid. net. 

Clinical Essays and Lectures. By Howard Marsh, 

F.R.C.S., Prof. Surgery, Univ. Cambridge. 26 Figures. 7s. fid. net. 

Hernia, its Cause and T reatment. By R. w. Murray, 

F.R.C.S. Second Edition, 62 Illustrations, fis, net. 

Modern Bullet- Wounds and Modern Treatment. 
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Surgical Emergencies. By Paul Swain, F.R.C.S. 

Fifth Edition. 149 Engravings, fis. net. 
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/ A Text- Book of Diseases of the Skin. By J. H. 

( Sbqueiea, M.D., F.R.C.P., F.R C.S. Fourth Edition. 66 Plates in Colours 
and 309 Text-figures. 42s. net. 

Skin — Its Uses in Six Phases. By Lewis E. Hertslet, 

) M.R C.S., L.B.C.P, With Forewords by Prof. Leonaed Hill, F.R.S., and 
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j Recent Advances in Neurology. By W. Russkll 
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An Epitome of Mental Disorders. By E. E. Bauabd, 

( M.B., B.S. 3 Illustrations. 7s. 6d. net. 

( A Text- Book of Nervous Diseases. By W. Aldeen 

Tubnke, M.D., F.R.C.P., and T. Okainobk Strwaet, M.B., M.E.C.P. 

) 188 Illustrations. 18s. net. 

I Paralysis and other Nervous Diseases in Child- 

I hood and Early Life. By J, Tatlor, M.D., F.K.C.P. 74 lllus- 

/ trations. 12s. 6d. net. 

^ BY SIR W. R. GOWERS, M.D., F.R.S. 

t Epilepsy and Other Chronic Convulsive Diseases, ) 

) their Causes, Symptoms and Treatment. Second Edition. 10 s.Gcl.net. 

) The Borderland of Epilepsy, Faints, Vagal Attacks, Vertigo, 

) Migraine, Steep Symptoms, and their Treatment. 4s.6d.net. 

J stone in the Urinary Tract. I5y n. P. WlNSBURY 

( White, M.B., Ch.B., F.R.C.S., Assistant Urological Surgeon, St. Paul’s 

( Hospital. 183 Illustrations. 25s. net. 


Selected Papers on Stone, Prostate, and other \ 

( Urinary Disorders. By R. Harrison, F.R.C.S. 15 Illustrations. 5s. net. / 

I Public Health Practice in the Tropics. By J. ( 

( Balfour Kirk, M.B., D.P.H., D.T.M.&H. In the Press. / 

The Malarial Fevers of British Malaya. By 

) Hamilton Wright, M.D. Map and Charts. 3s. net. The Etiology ( 

^ and Pathology of Beri-Beri. With Map and Charts. 3s. net. I 

The Nematode Parasites of Vertebrates. By [ 

) Warrington Yorke, M.D., and P. A. Maplkstone, M.B., D.S.O. Fore- ( 

/ word by C. W. Stiles. 307 Illustrations. 368. net. ) 

Recent Advances in Tropical Medicine. By Sir ( 

( Leonard Rogers, C.I E , M.D., P.R.S., F.R.C.S., F.R.C.P. Second Edition. ) 

i 16 Illustrations. 12s. 6d. net. ) 

Malay Poisons and Charm Cures. By J. D. 

\ Gimlettk, M.R.C.S., L.R.C.P. Third Edition. 3 Plates. 10s. 6d. net. ( 

Tropical Medicine. By Sir Leonard Rogers, C.I.E.,M.D., 

) F.E.C.P., F.R.C.S., P.R.S., and General John W. D. Mboaw, C.I.E. ( 

) 1 Coloured Plate. 30 Illustrations. 148. net. ( 

0 J. & A. CHURCHILL - 



0 - 


( r 

Midwifery a Gynaecology 


The Queen Charlotte s Practice of Obstetrics. 

By J. 15. Banistbr, M.D., F.R.C.S., A. W. BouitNK, M.B., F.R.C.S., T. B. 
( Davies, M.D., F.R.C.S., L. G. Phillips, M.S., F.B.C.S., L. C. Eivett, M.C., 

5 F.R.C.S., C. S. Lane-Robert8, M.S , F.K.O.S., Members of the Staff of the 

') Hospital. Second Edition. 274 Illustrations ; 4 Coloured Plates. 18s.net. 

Recent Advances in Obstetrics and Qynjecology . 

\ By Aleck W. Bourne, F.E.C.S., Obstetric Surg^eon, St. Mai-y's Hospital, 

) and Queen Charlotte’s Hospital 2nd Edition. 67 Illustrations. 12s. (Id. net. 

The Difficulties and Emergencies of Obstetric 

\ Prftctice. By Comyns Berkeley, M.D., P.R.C.P., and Victor Bonney, 

( M.D., F.R.C.S. Third Edition. With 309 Original Illustrations. 36.s. net. 

Manual of Midwifery. By 'i'. vv. Eden, M.D., C.M.Edin., 

( F.R.C.P.Lond., and EAitDLJty, Holl vm>, M.D., F.R.C.P., P.R.C.S. Seventh 

^ Edition. In the Press. 
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) QyrifiCCOlogy. Third Edition. 55G Illustfutions and 32 

\ Coloured Plates. 3()s. net. 

) Practical Midwifery. By Gimhon FiTzGinuoN, M.D., 

/ F.R.C.P.I. With 175 Illustrations. 16s. net, 

j By Henry Jellett, M.D., B.A.O.Dub., Ex-Master, Rotunda Hospital, Dublin. 

> A Short Practice of Midwifery, embodying the 

^ Treatment adopted in the Rotunda Hospital, Dublin. Nintli Edition. 

\ 4 Coloured Plates and 263 Illustrations. 18s. net. 

5 A Short Practice of Midwifery for Nurses, with 

\ a Glossary of Medical Terms, and the Regulations of tl\e C.M.B. Eighth 

^ Edition. 4 Coloured Plates and 176 Illustrations. 8s. ini. net. 

i; A Practice of Qynsecology. Fifth l^hiition. 15 Coloured 

( Plates. 417 Illustrations (many coloured). 25s. net. A Short Practice 

) off Gynaecology. With 318 Illustrations (many in colour) and 10 Plates. 

( Fifth Edition. 18s. net. 

^ The Causes and Prevention of Maternal Mor- 

( tality. 15s. net. 

^ Manual of Obstetrics. By 0. St.John Moses, M.D.y 

\ C.M., D.Sc., F.R.C.S. With 136 IllustrationB. 21s. net. 

) Obstetric Aphorisms. Revi.sed by W. 0. Swaynk, M.D., 

^ B.S.Lond. Eleventh Edition. With 29 Illustrations. 3s. 6d. not. 

A Manual for Midwives. By 0. J. N. LoNauiDOK, 

M.D., and J. B. Banis'iek, M.D., F.R.C.S., Physician to Out-patients, Queen 
( Charlotte’s Hospital. Third Edition. With 51 Illustrations. Is. 6d. net. 

A Short Manual for Monthly Nurses. By Chakles 

( J. CuLLiNQWOBTH, M.D., F.R.C.P. Sixth Edition. Is. 6d. net. 

A Clinical Manual of the Malformations and 

\ Congenital Diseases of the Foetus. By Prof. Dr. R. Birnbaum. Translated 

and Annotated by G. Blacker, M.D., F.R.C.P., F.R.C.S. 66 Illustrations. 
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By R. A. Gibbons, M.D., F.R.C.S.Ed. 

A Lecture on Dysmenorrhoea. 2s. Gd. net. A Lecture on Sterility ; its 
yCtlology and Treatment. 2s 6d. net. A Lecture on Pruritus 
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An Introduction to Forensic Psychiatr^^ in the 

Criminal Courts. By W. Norwood East, M.I). IBs. net. 

Some Famous Medical Trials. By l. a. Paebt, 

M.D., F.E.C.S. 10«. 6d. net. 

Forensic Medicine. A Text-book for Students and 

Practitioners. By Sydney Smith, M.D., D.P.H., Begins Professor of Poren- 
• sic Medicine, Univ. of Edin. Second Edition. 166 Illustrations. 24«,net. 

Forensic Medicine. Illustrated by Photographs and 

Descriptive Cases. By H. Littlejohn, P.R.C.S.Ed. 183 Ulus. 15«. net. 

Medical Jurisprudence: its Principles and Prac- 

tice. By A. S. Taylor, M.D., F.B.C.P , P.R.S. Eighth Edition, by Sydney 
Smith, M.D., D.P.H., and W. G. H. Cook, LL.D., M.Sc., Barrister at- 
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Recent Advances in Ophthalmology. By W. 

Stewart Ddke-Elder, M.D., F.R.C.S., Assistant Ophthalmic Surgeon, St. 
George’s Hospital. Second Edition. 4 Coloured Plates and 110 Text- 
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Neamb, F.R.C.S., Ophthalmic Surgeon, University College Hospital, and 
F. A. Williamson-Noblk, F.RC.S., Assistant Ophthalmic Surgeon, St. 
Mary’s Hospital. 12 Coloured Plates. 194 Illustrations. 12s. 6d. net. 

Medical Ophthalmology. By R. Fostek Mookk, o.b.e., 

F.R.C.S., Ophthalmic Surgeon, St. Bartholomew's Hospital. Second 
Edition. 92 Illustrations. IBs. net. 

Refraction of the Eye. By G. Harteidge, F.R.C.S. I6th 

Edition. 110 Illustrations, 7s. 6d. net. The Ophthalmoscope: a Manual 
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Diseases of the Eye: a Manual for Students and 

Practitioners. By Sir J. II. Parsons, D.Sc., F.R.C.S., F.R.S., Ophthalmic Sur- 
geon, University College Hospital. Sixth Edition. 348 Illustrations and 19 
Coloured Plates. 18$. net. Elementary Ophthalmic Optics, including 
Ophthalmoscopy and Retinoscopy. 66 Illustrations. 6s. 6d. net. 

The Principles of Ophthalmoscopy and Skia- 

scopy. By G-. F. Alexander, M.B., C.M. 31 Illustrations. 58. net. 

The Ophthalmoscope and How to Use It. By A. 

Freeland Fergus, LL.D., M.D. Second Edition. 17 Illustrations. 38.6d.net. 

Refraction of the Eye, including Elementary 
Ophthalmic Optics. By Charles Goulden, O.B.E. , 

M.D-, F.R.C.S., Ophthalmic Surgeon, London Hospital and Royal London 
Ophthalmic Hospital. 180 Illustrations. 10s. 6d. net. 

Sight Testing made Easy. By W. W. Hardwickb, 

M.D., M.R.C.P. Fourth Edition. 12 Engravings. Bs. net. 

The Slit- Lamp Microscopy of the Living Eye. 

By F. Koby. Translated by Charles Goulden, O.B.E., M.D., F.R.C.S., 
and Clara L. Harris, M.B., Ch.B. Second Edition. Heady March, 19S0. 
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F.R.C.S. 51 Illustrations. 5s. net. 
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The Lahyrinth of Animals, including: Mammals, 

Birds, Eeptiles, and Amphibians. By Albert A. Gray, M.D.(Glaa.), 
F.B.S.E. Vol. I, with 31 Stereoscopic Plates 21s. net (including Stereo- 
scope). Vol. II, with 45 Stereoscopic Plates, 25,s. net. 

Manual of Diseases of Nose and Throat. By C. G. 

CoAKLEY, M.D. 6th Edition. 145 Illustrations and 7 Col. Plates. 18s. net. 

The Pharmacopoeia of the Hospital for Diseases 

of the Throat, Nose, and Ear. Seventh Edition. 2s. 6d. net. 

Diseases of the EarJ By T. Mark Hovkll, Senior Aural 

Surgeon to the London Hospital. Second Edition. 128 Engravings. 21s. net. 

Recent Advances in Diseases of Children. By 

W. J. Pearson, D.S.O., D.M., P.E.G.P., Physician, Children’s Dept., 
University College Hospital, and W. G. Wyllje, M.D., M.R.C.P., Physi- 
cian, Hosjntal for Sick Children, Gt. Ormond Street. 18 Plates and 32 
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The Modern Practice of Pediatrics. By William 

Palmer Lucas, M.D., LL.D., Professor of Pediatrics, University of California 
Medical School. 126 Illustrations. 308. net. 

Premature and Congenitally Diseased Infants. 

By Julius H. Hess, M.D. With 189 Illustrations. 18s. net. 

The Diseases of Children. By the late Sir J. F. 

Goodhart, Bart, Edited byG. F, Still, M.D., F.K.C.P., Professor of the 
Diseases of Children, King’s College. 12th Edition. 68 Illustrations. 
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The Wasting Diseases of Infants and Children. 

By Eustace Smith, M.D., F.R.C.P. Sixth Edition. 6s. net. 

An Introduction to Dental Anatomy and Phy- 

siology, Descriptive and Applied. By A. Hotbwell-Smith, L.D.S.Eng. 
With 6 Plates and 340 Illustrations, 218. net. The Normal and Patho- 
logical Histology of the Mouth. Vol. I, Normal Histology. Vol. II, 
Pathological Histology, With 658 Illustrations. 2 vols. 42 2s. Od. per set. 

Dental Anatomy, Human and Comparative. By 

Charles S. Tombs, M.A., F.E.S. Eighth Edition. Edited by H. W. 
Marett Tims, O.B.E., M.D., F.L.S., with assistance of C. Bowdler Henry, 

L. E.C.P., M.E.C.S., L.D.S.(Eng.), 325 Illustrations. 18s. net. 

A System of Dental Surgery. By Sir John Tomks, 

F.E.S. Eevised by C. S. Tomes, M.A., F.E.S., and Walter S. Nowell, 

M. A.Oxon. Fifth Edition. 318 Engravings, 15s. net. 

An Atlas of Dental Extractions,- with Notes on 

the Causes and Belief of Dental Pain, By C. Edward Wallis, M.E.C.S., 
L.D.S. Second Edition. With 11 Plates. 68. net. 

A Manual of Dental Metallurgy. By Eenest a. 

Smith, Assay Office, Sheffield. Fourth Edition. 37 Illustrations. 128.6d.net. 

Synopsis of Dentistry. By A. B. G. Underwood, M.B., 

B.S., L.D.S.Eng. With 10 Illustrations. Os. 6d. net. 

Handbook of Mechanical Dentistry. By J. L. 

Dudley Buxton, L.D.S., Dental Surgeon, University College Hospital. 
With 168 Illustrations. 128. 6d. net. 
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A Ctiemical Dictionary. By Ingo W. D. Hackh. 232’111'Tstratioas. 

42«. net. * 

The Chemical Analysis of Foods. By H. E. Cox, M.So , I'h.D., F.I.C., 

Public Anaiyet for Borou;^h of JlainpstoH(]. 38 lllustmtinns, 18». net. 

Parry’s Cyclopaedia of Perfumery. By E. J. Pakky, B.Se., F.1.0 , F.C.S., 

Analyticiil and Cone lilting Cliemist. 2 Vole. 3Gi<. net. 

Gasworks Laboratory Handbook. By W. I. Inkbon, Cliief Cliemi&t, 

Bradford (corporation Gasworks. 55 Illustrations. 0«. 6d. net. 

Inorganic and Organic Chemistry. By C. L. Bloxam. Eleventii Eilition. 

By A. G. Bloxam, FJ.C., and S. Junn Lkwjs, i).Sc., F.I.C. 310 Illustrations. 3Gf.net. 

A Text-Book of Practical Chemistry, By G. F. Hood, M.A, B.Sc., 

and J. A. Carpentek, M.A. With 102 Illustrations, Price 21«. net. 

Explosives. Their Manufacture, Properties, Tests, and History. By 

Arihur Marshai.l, A.t.T.G.I., F.I.C., F.C.S. Second Edition. 2 vols. Wir.li 158 IlluMra- 
tions. £3 3». net. A Short Account of Explo.<5ive8, 7 k. M. net. A Dictionary ot 
Explosives. 15^. net. 

Introduction to Qualitative Chemical Analysis, By C. E. F iEfiKNiiB. 

Seventh Edition, translated Viy C. A. Mitcurll, M. A. 67 Illnstrations. 30 .n. lo . 

Treatise on Applied Analytical Chemistry. Edited by Prof. V. Villa- 
VECcniA. Translated by T. 11. Popk, B.Sc. Vol. I. With 58 Illustrations 21 k. !itt. 
Vol. JI. With 105 lllnstrations. 26?. net. 

Treatise on General and Industrial Chemistry. By Dr.ETTOBEJioniNAiti. 

Second English Edition. Translated by 'J’. H. l orii, B.Sc., F.l.(^ Vol. I.- Itiorgaiiic. 
With 328 illustrations and 2 Plates. 42i{*iiet. Vol. 11.— Organic. Pt. I. 254 llhutnitidis. 
30*. net. Pt. II. 303 illustrations. 30*. net. 

Elementary Analytical Chemistry, Qualitative and Quantitative. By 

F. CT.owkk, and J. B. Colkman. Eleventh Edition. Revised by F. A rnall. ITi.l)., and F. E . 
ArPLKYAEi), B.Sc. 0*. net. 

The Preparation of Organic Compounds. By E. dk Barky tiAKNrri B Sc. 

Second Edition. With 54 lllustiMtions, 10*. Orf. net. A Text-Hook of Organic 
Chemistry. With 16 lllnstrations. 10*. Orf. net. 

Organic Medicaments and their Preparation. By M. F(i)H5s»;ad. 

Translated by AV. A. Silytsirk, M.Sc 22 lllnstrations. 16*. net. 

The Plant Alkaloids. By T. A. Henky, D.Sc. 2Bd Edition. 8 Plates. 2Ss. net. 
Industrial Organic Analysis. By Paul S. Akup, B.Sc., A.C.G.I. Second 

Edition. 26 Illustrations. 12*. Od. net. 

A History of Chemistry. By the late J. Campbell Beown. Edited by 
H. H. Brown. 2nd Edition. 120 Illustrations. 21*. net. Practical Chemistry. 0th 
Edition. Edited by G. I). Bkngough, D.Sc. 2*. 6rf. net. Es.says and Addresses. 23 
Illustrations. 6*. net. ^ 

An Elementary Text-Book of General Microbology. By WARDtiibTNiR, 

Prof. f)f Bact, and Hygiene, MicbinHii State (T>1L 00 Ulus. 15*. net. 

Microbiology for Agricultural and Domestic Science Students. Edited 

by C. E. Marshall, Third Edition. With 180 Illustrations. 21*. net. 

Cocoa and Chocolate: their Chemistry and Manufacture. By Pi. 

WHYMPKit, Second Edition. With 10 Plates and lO Figures. 42*. net. 

Reagents and Reactions. By E. Tognoli. Trans, by C. A. Mitchell. IsM. net. 
Colloid Chemistry of the Proteins. By Prof. Dr. W. Pauh. lianslateu 

by r. C. L. Thorne, M.A. With 27 HiagraxnB. 8*. Qd, net. 

The Formation of Colloids. By The Svedberg. 22 Illustrations 7s. 6d. net. 

Laboratory Manual of Elementary Colloid Chemistry. By E. Hatschek. 

Second Edition. With 21 Illustrations. 7s. Gd. net. 

Practical Physiological Chemistry. By P. B. Hawk, M.S., Pb.D, Ninth 

Edition. With 6 Coloured Plates and 273 Text-figures. 28*. net. 

The Atmospheric Nitrogen Industry. By Dr. I. B. Waesek. Tranfelated 
by E. Fylkman, Ph D. 2 Vols. 72 IlluBtrAtions. 42*. net. 
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Chemistry 


Modern Methods of Cocoa and Chocolate Manufacture. By H. W. 

liyWATEJiH^D.Sc. 108 IllviRtmtioiis. 21i'. not. 

Theoretical and Experimental Physical Chemistry. By J. 0. Crockkr, 

M.A., D.Sc , F.I.C., Stjuior Loctnrm* in Chemistry at Chelsen Polytcclinic, aiui F. Matthkwh, 
Ph.D., B.8c., F.I.C., Lecturer in Chemistry, Regeiit Street Polytechnic. 145 Illns. 21ii. net. 

The Preparation and Analysts of Organic Compounds. By J. Beknakd 

CooKMAN, A.R.O.Sc., F.I.C., and Fuancis AknalI;, I’h.D., M.Sc. 42 Tllustrations. 15». net. 

Theoretical Organic Chemistry. By F. Arnall, Ph.D., M. Sc, and F. W. 

HonoKs, M.Sc. Parti. 30 Ulus. 115 Experiinents. 10*. 6t/. net. Part II, 12*. Orf. net. 

The Chemistry of the Proteins and its Economic Applications. By 

DoiiOTHY JoHDON Lloyj), D.Sc., F-I-O. 60 Illustrations. 10*. tiiL net. 

Elementary Qualitative and. Volumetric Chemical Analysis. By W. 

Caldwkll, Sc. I). 10*. (id. net. 

A Systematic Handbook of Volumetric Analysis. By F. Sutton. 11th 

Edition, hy W. L. Surrox, FJ:.C., and A. E. Johnson, F.I.C. 120 Illustrations 35*. net. 

Quantitative Organic Microanalysis. liy F. Preol. Translated by 

E. Fylkman. 42 Illustrations. 12*. Grf.net. 

The Fundamental Processes of i>ye Chemistry. By H. E. Fibrz-David. 

Translated by F. A . Mason, Ph. I). With ■*.> Illustration.^, including 10 Plates. Price 21*. net, 
A Junior Inorganic Chemistry. By P.. H. Svear, M.A. Second Edition. 
With 97 Illustrations. H*. Grf. net. Also Part 1 (up to Atomic Theory). G*. 6rf. net. 

Chemical Combinations among Metals. By Dr. M. Giua. Translated by 

G. W. Eojunson. With 207 Illustrations. 21*. net. 

Ammonia and the Nitrides. With Special Beferonce to their Synthesis. 

By E. H. MAXTi<.’n, Ph.D., B.Sc. 7*. Orf. net. 

The Analyst’s Laboratory Companion. By A. E. Johnson, B.Sc., F.I.C., 

Fifth Edition. 10*. Orf. net. 

Allen’s Commercial Organic Analysis : a Treatise on the Properties, 

Modeg of AsKaying, Pro.ximate Analytical Examination, etc., of Organic Chemicals ami 
Products. .Fifth Edition, in 10 voIr. Edited l)y C. A. Mn’CHui.i., M.A., 1) Sc., F.I.C., S. S. 
SADTLKk, 8.B., and BI. U. LATUitop, A.B , Ph.D. Vols. 1-7 ready. 3o». net each voiumc. 

Volumetric Analysis for Students of Pharmaceutical and General 

Chemifsiry. By C. H. B.Sc., F.I.O. Fourth Edition. 7*. (id. net. 

Quantitative Analysis. By Frank Clowes, D. So. Bond., and J. B. Coleman, 

A.E.C.Sci.Dub. Twelftli Edition. 133 Engraving.^. 18*. net. Qualitative Analysis. 

in th Edition. 81 Eugraving.s. 12*. Orf, net. Hlementary Practical Chemistry. Part 
1 . Seventh Edition. General Chemistry. 70 Engravings. 0*. not. 

Researches on the Affinities of the Elements. By G. Martin. 10s. net. 

Oils, Fats and Fatty Foods. By E. K. Bolton, F.I.C. 2nd Ed. Illua. 30s. net. 

Laboratory Manual for the Detection of Poisons and Powerful Drugs. 

By Df. WiLUKLM AirrrNuiKTU. Traiisl attni by W. H. Wakken, Ph D. Uth Edition, 
translated from 5th Gei’inan Edition. GO Illus 30*. net. 

TEXT-BOOKS OF CHEMICAL RESEARCH AND ENGINEERING. 

Edited by W. P. Dreapjcr, O.B.E., F.I.C. 

Clouds and Smokes. The Properties of Disperse Systems in Oases. 

By W. E G(bhs, D.Sc. 30 IlluHtrations. 10*. 6rf. net. 

The Theory of Emulsions and their Technical Treatment. By W. 

Clayton, D.Sc. Foreword by Prof. F. G. Donnan, F.H.S. Second Edition. With 42 
lllastrations. 15*. net. 

Catalytic Hydrogenation and Reduction. By E. B. Maxtkd, Ph D. 

B.Sc., F.C.S. With 12 liliiBtrations. 6*. not. 

Surface Tension and Surface Energy and their Influence on 

Chemical Phenomena. .By R. S. Willows, M.A,, D.Sc., and E. Hatsohkk. Third 
Edition. With 25 Illustrations. 0*. 6rf. net. 

Molecular Physics and the Electrical Theory of Matter. By J. A. 

Crowtiter, M. a., Sc.D., P.lngt, P. Fourth Edition. With 33 lUuetrationa. 7*. Brf. net. 

Notes on Chemical Research. By W. P. Drbaprr, O.B.E., F.I.C. 

Second Edition. 7*. (id. net. 

An Introduction to the Physics and Chemistry of Colloids. By 

Emil Haisohkk. Fifth Edition. With 22 Illustrations. 7*. 6rf. net. 

Catalysis and its Industrial Applications. By E. Joblino, A.R.C.Sc., 

B.Sc., F.C.S. Second Edition. With 12 Illaatrations, 7s, Grf. net. 
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Elementary Physics. By G. Stead, M.A.Cantab., Univ. 

Lect. in Physios, Cambridge. Third Editi()n. 291 Illustrationi&v lOl. 6d. net. 

The Physics of X-Ray Therapy. By w. V. 

Mayneobi), M.Sc., Physicist, Cancer Hospital. 106 Ulus. 10s. 6ci. net. 

A Handbook of Physics and Chemistry for the 

Conjoint Board. By H. E. Corbin, B.So.Lond., and A. M. Stewart, 
B.Sc.Lond. Fifth Edition. 200 Illustrations. 12s. 6d. net. 

A Treatise on Physics. By Andrew GeayjLL.D., F.R.S., 

Vol. I. Dynamics and Properties of Matter. 350 Illustrations. 18s. net. 

A Text-book of Physics. Edited by A. W. Ddef, D.Sc., 

Fifth Edition. 609 Illustrations. 16s. net. 

The Conduction of Electricity through Gases 

and Radio-activity .^SBy R. K. McClung, D.Sc. Ss. 6d. net. 

The Principles of Radiography. By J. A. Ckowthkk, 

So.I)., F.Inst.P. With 65 Illustrations. 7s. 6d. net. 

The Microtomist’s Vade-Mecum. By Arthur Bolles 

Ler. Ninth Edition, Edited by J. Bronte Gatenbt, D.Sc. 30s. net. 

Recent Advances in Plant Physiology. By E, 

Barton-Weight, M.Sc., Lecturer in Botany, Univ. of London. Foreword 
by R. Ruggles Gates, Ph.D., LL.D., Professor of Botany,^ University of 
London. 61 Illustrations. 12s. 6d. net. 

A Text-book of Botany, for Medical and Phar- 

maceutical Students, By J. Small, D.Sc., F.L.S., Professor of Botany, 
Queen's University, Belfast. Second Edition. 1350 Illustrations. 21s. net. 

The Horticultural Record. By Reginald Cory. 

With 117 Plates in Colour and 71 Black and White Illustrations. 42s, net. 

The Story of Plant Life in the British Isles. 

By A. R. Hokwood. In 3 vols. With Illus. 6s. 6d. net per volume. 

Plant Anatomy, By W. C. Stevkns, Professor of Botany 

in tlie University of Kansas. Fourth Edition. 155 Illustrations. iSs. net. 

A Text-book of Mycology and Plant Pathology. 

By J. W. Habshbebqer. With 271 Illustrations. 2l8.net. 

The Mechanical Principles of the Aeroplane. 

By S. Brodetsky, M.A. 218. net. 

The Principles of Aeroplane Construction. By 

Rankin Kennedy, C.E, 51 Illustrations. 68. 6d. net. 

Therapeutic Electricity and Practical Muscle 

Testing. By W. Hbdley, M.D. 110 Illustrations. Ss. 6d. net. 

A Manual for Hospital Nurses. By E. J. Domville, 

Surgeon, Devon and Exeter Hospital. Ninth Edition. Is. net. 

Elementary Anatomy and Physiology for Nurses. 

By P. M. Lodge, Sister Tutor, General Hospital, Birmingham. 3s. 6d. net. 

The Mothercraft Manual. By M. Liddiard, S.R.N., 

Matron, Mothercraft Training Society. Seventh Edition. 36 Illustrations. 
3s. 6d. net. 
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